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Editorial 
Improvements at Devonport, Tasmania 


The leading article in this issue deals with improvements which 
have recently been carried out for the Marine Board of Devon- 
port, Tasmania. The author describes the construction of wharf 
extensions using reinforced concrete pontoon caissons, the de- 
sign of which involved a number of novel and interesting fea- 
tures. The improvising of equipment built on the site of the 
work in the absence of heavy plant, which was unobtainable 
during the years immediately following the Second World War, 
is also of interest. 

The old berthage, built in 1913-1916, comprised a marginal 
wharf 1,000-ft. long. It was a timber structure with a rear re- 
taining wall of pre-cast concrete L-shaped units set between low 
water and deck level on a rubble bank, the combined walls hold- 
ing a clay and sand fill to provide access roads, yards and cargo 
sheds. 

These facilities were found inadequate for a growing trade and 
the new works were required to provide an additional 650-ft. of 
marginal berth, together with cargo sheds and space for road 
and rail traffic at the rear. Though the type of construction 
which was finally adopted has been used previously in Europe 
and Japan, it appears to be the first time it has been employed 
at any port in Australasia. 


Shipping and Trade at the Port of Liverpool 

Two notable centenaries are being celebrated this year—those 
of the Liverpool Steam Ship Owners’ Association and of the Mer- 
sey Docks and Harbour Board. These two organisations have 
been linked throughout their existence and indeed, ten of the 
shipowner representatives on the Board are nominated at the 
instance of the Association. Reference is made in the annual 
report of the Association—which covers as usual a wide range 
of subjects—to the fact that since 1858 the two bodies have 
worked closely together for the well-being of the port. In the 
hundred years that have now elapsed, the tonnage entered in the 
Association has grown from 70,000 to just over 4,600,000 gross 
tons and the membership from six to 26. 

As the report observes, the extension of the trade of Liver- 
pool has been the work of many men, but the basis of it has 
been its ships. The part played by members of the Associa- 
tion is indicated by the fact that, for as far back as details are 
available, the greater part of the port’s revenue from rates on 
Ships and goods has been derived from vessels owned by the 
holders of appropriated berths and from the cargoes carried by 
these ships. The regular lines holding such berths have almost 
all been members of the Association. And, apart from thus 
carrying the greater part of the trade of the port of Liverpool, 
se members of the Association have had, and have to-day, 
‘se ‘ls regularly engaged in almost every port of the world and 

| other major ports of the United Kingdom. 

1 1857, the year before the Association was formed, the ton- 
nave of the vessels entered and cleared in the foreign trade of 
Liverpool amounted to 4,935,880 tons; in 1956 it exceeded 
‘00,000 tons. The value of the exports from and imports into 
rpool in 1857 is estimated to have been about £100,000,000; 
956 the figure was £1,620,000,000. The total weight of the 

le foreign ‘trade of the port — import and export — was 

000 tons at the beginning and 13,637,793 tons at the end 
‘he period, a truly remarkable record of progress. 


in 





Comments 


A Search for Optimum Container Size 


The Maritime Cargo Transportation Conference (M.C.T.C.) 
of the National Academy of Sciences, National Research Coun- 
cil, Washington, U.S.A., has issued several reports on matters 
of interest to the shipping industry. Some of these have dealt 
with various aspects of the modern tendency to transport goods 
in load form rather than as loose packages and the most recent 
publication (No. 558) is given the unwieldy title of “ A Biblio- 
graphy of Containerisation in Maritime Transportation of 
General Cargo.” 

At the 1958 Symposium of the M.C.T.C., a British Army Offi- 
cer, Major H. A. Ablett, M.B.E., presented a technical paper 
entitled “A search for optimum container size.” Extracts of 
this paper are printed on a following page in this issue. Although 
the author emphasises that he has only undertaken an illustra- 
tive example, he also expresses the hope that his method of 
analysis may prove to be of some assistance in solving many of 
the problems which will have to be overcome before an inter- 
national solution is found for this method of transport. 


The Growing Importance of Harbour Radar 


Within the last few weeks it has been announced that the 
Port of London Authority is to inaugurate a navigation service 
to assist shipping and port operations. A similar announcement 
has also been issued by the Hamburg Harbour Commission, to 
the effect that Hamburg harbour and the adjacent stretch of the 
River Elbe is to be equipped with land-based radar stations. 
These developments indicate the growing appreciation of the 
importance of harbour radar to assist shipping in congested port 
approaches, especially during periods of reduced visibility. 

Experience of harbour radar at a number of ports throughout 
the world has shown both shipowners and port authorities that 
these systems, in conjunction with the recently standardised 
marine VHF communication networks, offer great advantages 
and economies both of time and money. By increasing safety and 
helping to maintain a regular flow of incoming and out-going 
traffic, they enable full and expeditious use to be made of a port’s 
facilities in clear weather as well as in fog. 

Details of both the Port of London Authority’s scheme and of 
the Hamburg installation will be found on a following page. 


Opening of Sinclair Wharf at the Port of Belfast 


A new deepwater wharf on the east side of the Herdman Chan- 
nel, Belfast, is to be officially opened on May 9 by H.M. Queen 
Elizabeth, the Queen Mother. 

The wharf, which is to be named Sinclair Wharf after the pre- 
sent chairman of the commissioners, Sir Kenneth Sinclair, has 
been designed to accommodate the growing foreign traffic of 
the Port. The quay, 1,250-ft. in length, is supported by rein- 
forced concrete and steel box piles and the filling behind the 
quay is retained by a steel sheet pile facework, connected by 
means of tie-rods to concrete anchorages. It has been con- 
structed on solid ground and the berthing area is being dredged 
to provide a depth of 30-ft. at ordinary low water. Provision is 
also being made for eventual deepening to 35-ft. should this be 
required. 

A transit shed has also been provided capable of accommoda- 
ting 15,000 tons'of bagged goods or 10,000 tons of general cargo. 
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Editorial Comments—continued 


There is storage space covering an area of 7,500 sq. yds. at the 
rear. The shed is carried on pile foundations and constructed 
with “N” type roof trusses giving a clear span of 120-ft. and a 
height clearance of 30-ft. over its full width. This type of roof 
construction keeps the floor area clear of obstructions and faci- 
litates the operation of mechanical handling equipment. Most 
of the openings into the building are 18-ft. 9-in. wide and 20-ft. 
high, but every fifth opening is 28-ft. in height so as to permit 
mobile cranes to enter the shed with maximum loads. 


Tests for Cargo Gear 


The United States Coast Guard have recently announced 
their official recognition of the International Cargo Gear Bureau, 
Inc., New York. 

This Bureau was formed to provide facilities on a non-profit 
basis for testing, surveying and certifying cargo gear on board 
ships as laid down by the International Labour Office Conven- 
tion No. 32 on Protection against Accidents (Dockers). It has 
inspectors at 19 ports in the United States. 

The main purposes of the Bureau are to facilitate the com- 
pliance with international cargo gear safety requirements and 
standards; to maintain a current library containing the inter- 


national standards in effect throughout the world for 
tection against accidents of workers employed in the lo 
unloading of ships; to provide experienced competent i 
to certify that the cargo gear carried on board oc 
vessels complies with the international established s 
and to endeavour to eliminate misunderstanding regar ing the 
various regulations for the certification of cargo gear .y pr. 
viding information on the international standards in e! ct ang 
to aid in the implementation of these standards in the © sterests 
of safety. 

Art. 9 of the I.L.O. Convention No. 32 calls for the t drough 
examination every four years and inspection every 12 months 
of ships’ derricks and the thorough examination every 12 ‘nonths 
of cranes, winches, blocks shackles, etc. It is required that 
chains and wire ropes should be adequately examined and tested, 
and the safe working load of gear certified by competent persons 
acceptable by the national authorities. 

Nineteen countries have so far ratified the I.L.O. Convention, 
which was revised at the 16th session at Geneva in 1932. The 
signatory countries include the United Kingdom, Belgium, 
Canada, France, India, Italy, Norway, Pakistan and Sweden. The 
United States Government have not signed as yet. 


he pro. 
INg and 
Pectors 
N-oing 
ndard: 





Abstracts of Annual Reports 


The Port of Melbourne 


For the fourth year in succession, entrances into the port of 
Melbourne in 1957 exceeded 15 million tons gross. In all, 2,491 
ships, aggregating 15,391,025 tons, entered the port. This is only 
266,246 tons less than in 1956 and 1,041,768 tons less than in 
the peak year of 1955. These figures indicate the continuing 
widespread prosperity of the State of Victoria in spite of artificial 
controls to limit imports. Most of Victoria’s seaborne trade, 
including 97 per cent. of the general cargo trade, passes through 
the port of Melbourne. 

The vessels of 20 different nations berthed in the port during 
the year. British ships accounted for nearly 60 per cent. of the 
1,292 overseas vessel entries. One of the outstanding features 
was the increasing number of Japanese ships. Japan now joins 
Norway and Holland as one of the three non-British countries 
whose ships visit the port frequently. In contrast with the pre- 
vious year, overseas passenger embarkations and disembarkations 
inl957 showed a slight decline, while interstate passengers 
through the port showed a small increase. Embarkations at 
Melbourne comprised: Overseas, 20,510; interstate, 31,353; total 
51,863. Disembarkations were: Overseas, 55,787; interstate, 
28,825; total, 84,612. 

Due to efficient administration and planning, virtually all 
vessels calling at the port were able to move immediately to port 
berths most suited to the needs of the cargoes they carried. 


Queensland Department of Harbours and Marine 


In the report of the Queensland Department of Harbours and 
Marine for the year ended June 30, 1957, it is stated that due to 
the absence of heavy rains on the watershed of Brisbane River, 
the dredgers were able to bring river channels and wharf berths 
to the required depths. During the year the gross quantity of 
material dredged from the port of Brisbane was 4,247,660 barge 
yards, compared with 2,899,110 barge yards in the previous year. 
The port of Brisbane is a dirty river estuary and in order that 
it may function efficiently must be dredged continuously. Re- 
cently acquired dredging plant is able to accomplish the work 
faster and at a lower cost than previously. With the advent of 
deeply laden ships it is more necessary than ever to keep cuttings 
to the full width of 400-ft., and with this aim in view, dredged 
channels will be widened to 450-ft. and deepened to 31-ft. 
L.W.S.T. 

The Broken Hill Proprietary Company Ltd., wharf in Hamilton 
Reach is being extended to have a frontage of 830-ft., but with 
this exception there was no wharf construction during the year, 
although the France-Australia Line asked that its wharf be ex- 
tended to have a total frontage of 1,200-ft. The report states 
that at the present time wharfage accommodation at Brisbane 


is sufficient to deal with the shipping that frequents the port. 
The wheat bulk handling installation now being constructed 
at Pinkenba is making good progress, and work has begun on 
the shipping gallery which will be built on the upstream section 
of the Pinkenba wharf. At Mackay during the year the work 
to complete Queensland’s first bulk sugar handling installation 
progressed favourably and the installation was declared open on 
July 27, 1957. In addition a new tourist jetty and waiting shed 
was built. Tenders were received for the construction of a deep- 
water port at New Bundaberg; the tender price accepted was 


£A645,322. The construction of the bulk sugar storage shed is & 


proceeding. It is expected that the port will begin functioning 
for large coastal vessels during the latter half of this year. Pre- 
parations are being made at Townsville for the construction of 
a new finger pier together with sugar bulk handling equipment. 
It is expected that sugar bulk handling equipment will come 
into operation at Lucinda Point this year. 


The report mentions work in progress on training walls which 


have been provided at Brisbane River to control tidal flow and | © 


protect harbour walls. At Coxen Point, Parker Island, and Bulwer 
Island training walls are also being built, and at Gibson Island 
some work is being carried out in preparation for this area to be 
used for wharves and industrial expansion in the future. 


South African Harbours Report. 

According to a report recently published in the “ South Afri- 
can Railway News,” the steady increase in harbour traffic was 
maintained during 1957. During the year, 13,594 vessels called 
at Union harbours, compared with 11,500 in 1956. Cargo 
handled at all ports totalled 18,630,073 tons compared with 
16,659,806 tons in the previous year, an increase of 1,970,267 
tons. In the coast trades, there were 1,330 arrivals during 1957 
as against 1,400 in the previous year. Cape Town recorded the 
greatest number of arrivals during the year with 6,351 (5,100 in 
1956), followed by Durban with 4,147 (3,420 in 1956). While 
Cape Town was the principal passenger port, accounting for 


64,235 out of a total of 159,967 passengers passing through the © 


Union ports during 1957, compared with 59,790 passing through 
Durban, the latter headed the list in respect of cargo handled. 

During the year 8,333,548 tons of cargo was handled at Dur- 
ban (7,603,336 tons in 1956),-compared with: 5,686;543 tons 
(4,890,372 tons) at Cape Town. Of these totals 4,497,233 tons 
was landed at Durban (4,497,233 tons in 1956), 3,728,932 tons 
(3,398,018 tons) shipped, and 108,303 tons (94,891 tons) tran- 
shipped. The corresponding figures for Cape Town were 
3,249,356 tons (2,811,532 tons), 2,391,038 tons (2,041,291 tons) 
and 46,149 tons (37,549 tons). Coal shipments, on the other hand: 
showed a decline against the figures for 1956. During 1957 
401,834 tons was handled, compared with 482,105 tons in the 
preceding year. Ships’ bunkers accounted for 163,055 tons 
no tons in 1956), and 238,799 tons was exported (320,043 
tons). 
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Wharf Extensions at Devonport, Tasmania 





Description of Revised Scheme of Development 





By D. S. KENNEDY, A.M.LC.E., A.M.N.Z.LE., A.M.LE. (Aust.), A.C.S.E.* 


Introduction 
HE writer was invited in 1948 to examine and report on 
the future development of the Port of Devonport, Tas- 
mania, with a view to recasting a scheme of construction 
already started, but which was meeting with many difficul- 
ties owing to the general lack of adequate site and operational 
planning. The need for redesigning the wharf structure and 
reviewing the reclamation proposals was immediately evident so 
as to allow the building of the future berthage contiguous with 
the existing wharf and so overcome the disability of an already 
limited area, served by road and rail traffic, being divided into 
two parts, as then planned. Further, future development should 
be so planned that additions could proceed section by section 
within the economic resources of the Board. 

Technical records were found to be very meagre and the almost 
complete absence of reliable information on prevailing winds, 
storms and the magnitude of floods, tidal currents, etc., presented 
a problem that all too often arises when small but rapidly grow- 
ing ports require professional engineering advice. Again, as so 
often found in such localities, the riverside wharf is generally 
sited so close to the shoreline and a main street or busy thorough- 
fare as to make the provision of rear storage areas, rail and load- 
ing facilities, almost impossible, without completely demolishing 
or rebuilding the works on a fresh location. 

Such ports began life by catering for a small coastal type of 
vessel but, with the rapid growth of a wealthy and fertile hinter- 
land, larger and deeper draft shipping became necessary with a 
consequent demand for improved channels and wharf facilities. 
The vicious circle is so well known that it requires no further 
elaboration. 

At the time of examining the proposals, labour and materials, 
and especially skilled tradesmen, were most difficult to obtain 
and greatly added to the problem. In 1949, the writer was 
appointed to the position of Engineer, to carry out the revised 
scheme of development, which by this time had received the 
approval of the Tasmanian Government and the Devonport 
Marine Board. 


General Considerations 


Devonport, a town with a population of about 12,000, is situated 
on the north-west coast of Tasmania, approximately 60 miles 
west of Launceston and 40 miles east of Burnie, all three serving 
rapidly growing districts. The two rival ports were already well 
served by excellent port facilities. Devonport, however, was for- 
tunate in having the State Railways adjacent to the main wharf 
on the western bank of the river Mersey and sufficient room for 
immediate expansion of its berthage, cargo shed areas and trans- 
port requirements by reclamation of its upper harbour. This 
well-sheltered location is situated approximately one mile from 
the breakwater entrance where the Mersey River debouches into 
Bass Strait. This area, upstream from the existing wharf, was 
formed in early geological times, large sand banks being de- 
posited, and these ultimately providing over one and a half million 
cubic yards of excellent filling for the new construction. A paper 
by the writer.on this work has been.published in the “‘ Common- 
weaith Engineer,” May 1, 1954. 


Site ‘formation 

/. programme of borings and soundings was undertaken to 
de ine the nature of the harbour bed and these revealed areas 
: : overlying heavy boulder clays. Where the old and new 


vas planned to junction, a thin layer of conglomerate and 





ithor is now Harbour Engineer, Whangarei, N.Z., and this Paper 
oduced by permission of the New Zealand Institution of Engineers. 
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Port of Devonport. 











clay overlying a massive sheet of dolerite rock was found to ex- 
tend generally in the direction of the new wharf alignment for 
some 400 to 500-ft. This was at a depth of round —28-ft. to 
—32-ft. below L.W.O.S.T. At the centre of the river the rock 
dipped sharply only to outcrop again at about the eastern low- 
water mark. The distance across the channel in this vicinity 
was approximately 800-ft. leaving little enough margin for a 
swinging basin unless widened by expensive rock removal. 


Layout 

No increase in the basin dimensions could be gained by moving 
the new wharf alignment further westward as the whole of the 
existing shore layout was already overcrowded and bounded by 
rising ground. It was also vitally necessary to provide for 
further road and rail connections through the “ bottle neck” to 
link up the old and new areas. A compromise was arrived at, 
providing a reasonable amount of swinging room in the basin, 
and, on land, a workable width of roadway and yard clear of rail 
tracks. With agreement among the interested parties, an overall 
plan was finally developed to meet these special difficulties. 

The design stage was now reached and involved the provision 
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Wharf Extensions at Devonport, Tasmania—continued 














Commencement of wharf with two caissons in position—superstruc- 
ture being erected 1954. 


of an immediate 650-ft. of new marginal berthage out of a pos- 
sible 2,200-ft. At the rear of the wharf, an area of about 28 
acres was to be reclaimed by dredgings removed from the main 
swinging basins. Space for cargo sheds, road and rail facilities 
and about 8 acres of land for leasing to industry were provided. 
The basin above the “ hour-glass” rock formation gave ample 
room and with easy dredging, for a swinging circle of 1,000-ft. 
diameter and a future 1,200-ft. diameter if required. The Tas- 
manian Railways took a further 5 acres of reclamation to develop 
a goods and marshalling yard. As the interior wharf roads re- 
quired new outlets to the Launceston highway, two overhead 
road bridges, crossing the main rail tracks, were included in the 
master plan. Road transport was found to be handling 60% of 
the cargo. Again it was most important that the works be 
designed to enable some degree of elasticity in the future use of 
the rear areas, and permanent roading was not envisaged in the 
initial phase. 


Design Considerations 


Entrance conditions generally control the size of vessels work- 
ing Devonport. The minimum depth in the main channel and 
swinging basin is —24-ft. below L.W.O.S.T. Storms produce a 
swell of 3 to 6-ft. at the breakwater but these are very infrequent 
and seldom cause delays. Tides rise 10-ft. at springs and 8-ft. 
at neaps. Bottom channel width varies from 250-ft. at the nar- 
rowest part to over 300-ft. in the main reaches. 

The maximum length of vessel, beam, draft and tonnage using 
the port up to 1948 was 550-ft., 72-ft., 24-ft. 6-in. and 12,680 tons 
respectively. 

The annual trade at that time was approximately 230,000 tons 
and revenue round £50,000. Several oil companies were inter- 
ested in establishing ocean terminals, and one company had 
already erected a depot. Rapid expansion of this trade could 
also be assured, with more wharf space and an additional berth 
to cater for the general cargo offering. 

It was thus evident that new construction should provide for 
a length of vessel from 550 to 560-ft. and a draft up to 25-ft., it 
being considered that economic requirements would preclude, for 
some years to come, any greater dimensions than these. A swing- 
ing circle of 1,000-ft. diameter was allowed for, with a minimum 
of 850-ft. in the rock area. It was laid down as a general prin- 
ciple that no works bounding the swinging basin should constrict 
the free flow and ebb of the tide, that might cause eddies or con- 
flicting currents in or through the main channels. 

The two initial’ proposals were for a conventional reinforced 
concrete’ pile, beam and slab: wharf.with a.rear sheet pile wall, 


and for a relieving platform type. In each case the wh 
ture was designed to retain the dredged fill and provide 

for rails and shed floors, etc. However, later borin; 
revealed the presence of a hard dolerite rock at —28-ft. t 
below low water, under the proposed wharf location, a: 
new design became necessary. A reinforced concrete 
heavy cylinders with a steel pile retaining wall was desi 
the great expense of diamond drilling and poor deliverie 
piling finally ruled out this clean and very effective m 
construction on rock. 

As the new filling was nearly 50-ft. deep in this area 
stantial structure was required. Reclamation was al 
progress and the idea of building reinforced concrete pontog, 
caissons was investigated. A search of technical literature oy 
caissons revealed a novel and cheap method used in Poland many 
years ago at Gdynia where they were constructed on a sand bank 
and launched by undermining by dredging. These great concret 
boxes formed a wharf platform and retaining wall in one oper. 
tion and overcame the difficulty of founding in rock. It wa 
also ascertained that sufficient reinforcing steel could be obtaine 
to build at least 600-ft. of the wharf as now planned. Futur 
extensions beyond the rock area could also be designed in the 
usual type of piled wharf and the layout of the reclamation walling 
allowed room for building an apron 50-ft. wide. ‘ 

The general design considerations allowed for a surcharge of 
5 cwt./sq. ft. and for rail track concentrations. The weight of 
selected sand filling was about 110 Ib./cu. ft. having an angle of 
repose equal to 30°. Toe pressures on the base were about 4 
ton/sq. ft. and tests on the outer end where a pocket of sandy 
silt was found, indicated that this would require removal and 
replacing with a fill of clean sand and rubble. 
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The design of the caissons was analysed by Hardy Cross )9 
Concrete stresses were 850 lb./sq. in and 1,000 lb./sq, 7 
in for in situ and launching moments, and steel, 18,000 and 20,00) 7 
Ib./sq. in All concrete was specified for a minimum crushing 


methods. 


strength of 3,000 Ib./sq. in. at 28 days with special regard for 
density and watertightness. The usual calculations were made 7 
for stability during flotation and sinking. As a further check 
on the behaviour of the caissons during launching and sinking, 7 
a scale model in concrete was made and reference to this will be 
made later. F 
Bollard pulls on the caissons were taken as 80 tons horizontally 
and at right angles to the wharf face. Fendering was designed 
in hardwood and of a spring type to allow deflection under berth- 
ing blows. Rubber blocks were considered in conjunction with 
the timber but were not gone on with owing to the uncertainty 
of delivery at that time. A service tunnel was incorporated with 
the deck superstructure, and electric power, telephone and water 
were supplied through this to outlet boxes in the kerbing. Drain- 
age of the rear filling was also arranged at half-tide level, and sur- © 
face water was discharged beneath the service tunnel. Man- 9 
holes provided for access to this tunnel, and electric lights gave © 
illumination for inspection and maintenance. : 
lards of a special heavy design were set at approximately 50-ft. & 





View of caisson looking at top of diaphragms. 








Cast steel bol- @ 
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© and fitted with wooden plugs for protection. 
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centres and a reinforced concrete kerb with rounded steel corner 
protection ran the full length of the wharf. 

The final design allowed for the dimensions of each caisson 
to be 90-ft. long by 30-ft. wide at the base and 48-ft. high. Each 
contained at launching about 850 cu. yd. of concrete and 110 


5 tons of steel reinforcing, giving a deadweight of approximately 


Subsequent measurements on floating showed this 
The designed draft at launching was 
26-ft. 6-in. and sinking at a maximum of 32-ft. Actual floating 
out draft varied from 26-ft. 8-in. to 27-ft. 3-in. By one of those 
strange upsets in construction work around a harbour front, No. 1 


1,530 tons. 
to be about 1,560 tons. 


caisson, on which so much depended, was finally sunk with a 


draft of 40-ft. in a storm which arose with extraordinary sudden- 
ness. However, the extra high stresses on the shell did not cause 
any trouble and it was with a sigh of relief from all concerned 


» that the caisson performed a copy-book rol! on taking the ground. 


The rest of the caisson sinkings caused no further excitement. 
The caissons were built on their sides, that is, on the future 
wharf face. This slab was 16-in. thick and it was necessary to 
fit the flooding valves in during construction. Bolt holes and 
anchors for attaching the fendering were also carefully built in 
Very heavy haunch- 
ing was used in the end bays to resist the launching and floating 
stresses. As the caissons would be finally seated on a level rubble 
bed, 2-in. diameter grout pipes were fitted in the bottom slab 


' (rear vertical wall during construction) and plugged with soft 


pine which could be driven out after sinking. 


Construction Yard 


Having settled on the proposal to use R.C. pontoon caissons, 
the question of being able to build and launch such heavy weights 
became a primary consideration. At this time, dredging and 
reclamation were in full swing and several sites seemed possible, 
allowing a free entry into deep water. As the caissons would be 
built close to the edge of the bank and their launching weights 
would be about 1,530 tons, care had to be exercised that they 
would not slide or move prematurely. Temporary wooden piles 
were driven at 4-ft. centres and a heavy scrub retaining wall was 
built from low water to a R.L. of about 13-ft. or 3-ft. above 
H.W.O.S.T. to enclose an area of about two acres. Coarse sand 
and shell was pumped in and levelled with a bulldozer which at 
the same time consolidated the surface to receive the first slabs 
and falsework. 

This operation was to cause no end of anxiety later during 
actual launching. An area for precasting concrete units, assemb- 
ling boxing and fabricating steel was also prepared. Tool sheds, 
etc., were placed handy to the actual building site. At the rear 
of this area the main reclamation had been filled behind a retain- 
ing wall to a level of +20-ft. above low water providing a vertical 
step of about 7-ft. 

This allowed the storing of all aggregates and cement on the 






























»n being sunk in wharf line; 16-in. reclamation dredger at rear. 
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-caisson being sunk at rear. 


Part of finished wharf in foreground 


upper level in large bins, and these materials were transported to 
the mixer by a 30-in. wide conveyor belt through volume measur- 
ing chutes. The gravel and sand bins held 500 cu. yd. and the 
cement store, 50 tons. The concrete plant worked without a 
hitch and manufactured over 10,000 cu. yd. for the wharf and 
ancillary works. A 4 cu. yd. electrically-operated drum mixer 
was erected on the lower level and was fitted with an automatic 
water feed and a dispensing arrangement for the entraining agent. 


The cement shed was erected over the mixing plant and the 
cement chute discharged straight into the mixing drum. On 
completion of mixing, the charge was emptied into a 1 cu. yd. 
hoist and elevated to a receiving hopper for the transport equip- 
ment which consisted of a 1 cu. yd. bucket on a two ton hydraulic 
crane jib and a 4 cu. yd. motor barrow. In this way an output 
of 12 cu. yd./hr. of finished concrete was easily dealt with. 
Records of each batch were kept and test cylinders were made. 
Tests of moisture content of the aggregates were made twice a 
day and the water/cement ratio calculated for the morning and 
afternoon pours. The test cylinders averaged round 4,000 Ib./sq. 
in at 28 days and a very dense concrete was made from the local 
river shingle and sand deposits, combined with 10% to 12% of 
crusher grits. A slump test was taken periodically and this was 
not allowed to exceed 2}-in. at the site. 

Workshops were erected on the uprer level and these housed 
a fully equipped machine shop, carpenters’ shop, steel store and 
fabricating shop. Welders were provided with 30 amp. plugs all 
round the job and they used these to advantage. 

A vertical bar bender was fabricated out of a gear wheel, gear- 
box and 74 h.p. motor. This was fitted with automatic cut-out 
and reversing switches and one man handled over 1,000 tons of 
steel without any trouble during the course of the work. A 
hydraulic press was also rigged up for pressing out the cranked 
bars and several thousand were made on this machine, all to the 
same size and shape. A bar cropper was also motorized from a 
manual guillotine. 

Jigs were set up for fabricating the slab reinforcement into 
large mats and these sometimes reached a weight of 2 tons. By 
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using welding extensively, they were easily handled by the cranes 
and suffered no deformation in placing. 

Boxing was made up with heavy timbers and for certain work, 
14 gauge corrugated steels were screwed and bolted to heavy tim- 
ber frames. These were used many times over and proved most 
efficient. 

Elevating towers with power winches, skips and light rail tracks 
were made up in steel to transport the concrete when placing at 
a height. Hand barrows on pneumatic tyres were also used for 
the more difficult parts of the job. The falsework was built out 
of substantial timbers and bolted together. It was thus possible 
to deal with 6-ft. to 8-ft. lifts involving the pouring of over 100 
to 150 cu. yd. of concrete in one operation. 


Building the Caisson Units 


The area was laid out for constructing five units (four were 
finally built and joined by special plug units to compensate partly, 
for the loss of length). The units were built on their sides so that 
the final wharf face was on the ground and this formed the 
first slab to be poured. The 3-ft. toe was formed in the ground 
on a thin precast slab. The sand was levelled and a thin lightly 
reinforced concrete slab poured in panels so as to facilitate strip 
ping on launching. The main reinforcement was fabricated with 
wall and diaphragm starter rods in position. As the diaphragm 
panels of No. 1 caisson were precast, means of making a joint 
with the main steel was allowed for so that the rods were in 
correct sequence for joining by welding. Pouring proceeded until 
the roof was reached when shuttering was bolted to the walls 
already built. 

Experience with the first caisson suggested several improve- 
ments and it was resolved to cast the main diaphragm slabs in 
precast units on top of the ground slabs and fitted with special 
hinges formed in line with their final haunching. They weighed 
32 tons each and, at the time of casting, bolts were cored through 
the slabs to secure the steel girders which formed the lifting 
harness. The slabs were given four to six days to cure, using 
ordinary cement, and were then lifted into position using a jumbo 
rig. The steel which was left protruding was then welded to 
the bottom slab and rear wall steel, which eventually formed the 
bottom of the caisson. The counterforts were also fabricated 
and jointed to the front sloping wall. Steel was left protruding 
to junction with the superstructure. 





General arrangement of wharf caisson. 


The actual lift was done by the winch on the large pile driver 
and the total time occupied in lifting a slab was about one hour. 
Once plumbed and shored, the hinges were removed and the 
next slab commenced in the adjacent bay. In this way the six 
internal diaphragm slabs were erected in about 6 to 7 weeks. 
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Meanwhile the outer steel amd formwork were proceeding and [7 


pouring of the concrete again followed until the roof was reached. 
As the handling and removing of heavy shuttering nearly 30-ft. 


in the air was most difficult with primitive crane equipment, 2}-in, 
thick precast reinforced concrete slabs were made and erected 7 
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on special light wooden trusses set on wedges supported on 


walings bolted to the top of the diaphragm slabs. 

These trusses were easily removed and were used for all re- 
maining caissons roofs. Wherever possible, the steel reinforce- 
ment was designed to be placed in large sections and, as already 


Srl 


mentioned, they were built in the workshops on special jigs and © 


welded into rigid units for transport. 


when these large mats were fixed in their final position. The 


whole of the concrete was vibrated with high frequency internal = 


air vibrators. Pattern vibration was insisted on to prevent 
segregation and to ensure a dense concrete throughout. Shutter- 
ing was moved at 48 hours and followed up generally in 6-ft. lifts, 


though some 8-ft. lifts were used. The surfaces of the poured 7 
concrete joints were scuffed at 6 to 8 hours with a compressed |] 
air and high pressure water blast, and, before the succeeding pour | 


was placed, again given a clean down with compressed air jets. 


Any porous or doubtful concrete showing when stripped was ® 


chipped out with air chisels and thoroughly cleaned. A special 
gunite gun was manufactured, and used a mixture of dry sand 
and cement which was hydrated at the time of application and 
blown on at high pressure to make a perfect union with the 
original concrete. A sealing wash was given to the patches to 
retard drying out and prevent differential shrinkage. This work 
proved most successful and no signs of porosity were recorded 
later at the time of launching. All concrete was kept wet for at 
least 10 days by the use of “ soakit”” hoses and garden sprinklers. 
Wet sand was also used on certain portions. A large tarpaulin 
covering half of the caisson was always kept in readiness should 
rain or high winds interfere with the work. 


It was thus possible for 7 
the carpenters to follow up very closely behind the steel erectors 7 
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It was possible to pay tribute to the construction staff on the 
excellent concrete produced throughout, as not one leak 
developed on floating out, even when the concrete in No. 1 
caisson was subsequently subjected to a head of 40-ft. of water. 

A special brass pivot attachment for holding the lining up gear 
on the caissons during sinking and final placing was made and 
fitted to the outer ends of the toe sections. In this position, the 
floats and wires were clear of all obstructions. 


Construction of Approach Section to No. 1 Caisson 


A triangular section was constructed to link up the caissons 
with the existing wharf, this length being 160-ft. long by 50-ft. 
wide at the outer end. Wooden piles and caps, precast concrete 
beams and in situ concrete deck made up the components. The 
whole was joined to the old wharf face at the rear by heavy steel 
splice plates and tie bolts. All piles were driven home to the 
rock, the face piles having only a shallow grip in the boulder clay 
but sufficient to enable them to stand on their own after driving. 
A special 6-ton chisel was made to assist in “ potting” the piles, 
but only one gave trouble and this was finally re-located in a clay 
pocket in the rock-bed. 

To retain the dredge fill behind the first caisson and the end 
of this section, a steel sheet-pile cut-off wall was driven to rock, 
and a rubble fill interspersed with a number of concrete blocks 
was placed on both sides of the piling to enable it to withstand 
the pressures. A slight movement took place later during re- 
clamation, but this was mainly due to the sand-fill rising faster 
then the rock-fill, as both jobs were going on together. It was 
als the intention to grout the rock-fill, but for various reasons 
it °s omitted. However, in similar circumstances, such grouting 
wc. 'd be a wise and proper precaution against movement where 
t" ‘oe grip of the sheet piling is rather precarious. 

. Services were laid under the wharf, and rail grooves were 
for placing the main tracks to junction with the old wharf 


system and the new work on the caissons. Fenders and bollards 


were fixed in the usual way. 


Joining the Caissons 


The original intention to place the caissons close together and 
fill the gap with concrete was abandoned when only four caissons 
were built. Sixteen special plug units each 24-ft. x 14-ft. x 8-ft. 
fabricated from precast concrete slabs were prepared on the 
Board’s 500-ton slipway and lifted off on steel pontoons for setting 
with a floating crane. These units provided about 60-ft. of wharf 
face to replace the loss of one caisson unit measuring 90-ft. long. 
A heavy dolphin was also built clear of the last caisson, making 
up the balance of the 70-ft. length and retoring the 650-ft. of 
berthage. 


Dredging and Preparing the Foundations 


As already stated, the depth to rock varied from —28-ft. to 
—32-ft. below L.W.O.S.T. In order to obtain space for seating 
the caissons on a rubble mattress, and to remove the rock pin- 
nacles, the bucket dredge was brought in to clean up the area. 
This operation was very slow and difficult but eventually a least 
depth of —29-ft. was obtained and all clay was cleaned off to bare 
rock. Small angular rubble was obtained and barged to the site 
and shovelled off. 

A large screed of three 24-in. x 74-in. R.S.J.’s 40-ft. long fitted 
with a row of steel teeth like a rake was suspended from the large 
pile-driver barge and towed up and down the length of each 
caisson position until grid soundings showed the base was nearly 
level. A final dressing of small crushed rock was then given and 
screeded with the plain R.S.J.’s on their own. In this way levels 
within an inch were obtained. Examination by the diver showed 
the base to be equal to a well-prepared road bed. 


Launching the Caissons 


With all foundation preparations completed, the launching 
stage of the job came next. The reclamation dredger was brought 
into position and, after removal of the scrub walling, and tem- 
porary piling, undermining of the two front caissons was com- 
menced. A few hours of heavy cutting into the toe failed to dis- 
turb the main fill and the dredge was pushed ahead until only 
100-ft. from the towering masses of concrete. Only a few signs 
of the sand being weakened were evident at this stage, when the 
bank collapsed suddenly and the first caisson took its initial slide 
and ended up with one end in deep water and the other still on 
the bank. The sand continued to run out from under the caisson 
for some hours after and in the meantime the next caisson decided 
to follow. 

The sand running out from the centre section of each caisson 
was a most spectacular sight but gave rise to considerable 
anxiety. It was then realized that the packing of the upper layers 
of sand had formed a crust, and the fact that the sand had been 
pumped and washed clean of all binding silt material also pro- 
vided a veritable quicksand. This spontaneous loss of sheer 
strength on disturbance is a well-known phenomenon and it was 
apparent that the caissons would practically launch themselves 
provided enough clearance in front was provided. 

This technique proved most successful and it was found pos- 
sible to move the caissons almost at will by the judicious use of 
the dredger and undercutting the frontal section of bank with air 
and water jetting. As each caisson was floated out, it was towed 
to its site and prepared for holding in position and final sinking. 


Sinking the Caissons 


The last operation and probably the most interesting phase of 
the whole work was now reached. Model tests had been carried 
out and these showed the caisson to be perfectly well-behaved, 
provided the critical righting angle was passed through with the 
toe clear of the ground. It was also found that time must be 
given for the water to fill all compartments equally, to prevent the 
caisson taking a swing out of line at the time of grounding. 

The caissons were fitted out with six winching points, two on 
each side and one fore and aft. The winches were manned under 


the control of a foreman who directed all operations, including 
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the operation of the flooding valves. The toes of the caisson were 
fitted with flexible steel wires, running from two special buoys 
carrying steel pointers, to the brass pivots previously mentioned. 
A plumb-bob was fixed to the newly constructed section and lined 
in with a theodolite. The outer end of each caisson was kept 
under control by an instrument man on another theodolite on 
land some 900-ft. away and, by using hand signals, he kept the 
steel pointer on a pre-determined line. 

In this way, at high water, each caisson was slowly sunk by 
the inflow of ballast water and pulled into position by the winches 
until an angle of 80° to the vertical was reached. About 800 
tons of water were required to bring the caisson to this position 
and, on touching the ground on a falling tide, all valves were 
fully opened. Sinking was then completed in about 20 minutes, 
the final filling resembling a miniature Niagara. Once in position, 
levels and alignment were checked. Grouting the base was then 
commenced and carried on until completion. 

When all caissons were in place, the dredger was brought in 
and each grouted caisson filled with sand up to the level of the 
rear wall. No difficulties were experienced and no settlement 
was recorded, indicating that the base rock was well consolidated. 

In the meantime, the boxing for the superstructure and service 
tunnel was erected and the concrete work completed to finished 
deck level. A rail groove for a future crane was cast in the top 
slab. 
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Fendering and Services 
The wooden spring fendering was finally fitted on 


: Pay © main 
counterforts and upper deck face, irregularities in the 2 gnmept 
being taken care of at this stage. This did not amount ‘0 mor 
than 3 or 4-in. at any one point. Bollards were fitted, als« electric 


power plugs, water hydrants and telephone jacks. 

Reclamation at the rear of the structure was in progre .s when 
the author left the employ of the Board and this has now beep 
completed. A cargo shed 400-ft. long by 80-ft. wide | as also 
been erected, together with railway and road connectiois. 


Conclusion 


The finished work presents quite a pleasing appearance when 
viewed from the swinging basin but the main caissons and their 
junction units lie buried under many thousands of tons of sand 
fill, giving no indication of their having been built on dry land 
prior to their launching and sinking in their final position 

No attempt has been made to include any calculations in the 
paper, it being felt that the construction of these units is of more 
general interest. There appears to be very little information on 
the actual construction and launching of large caissons in loca. 
tions where no dry dock facilities are available. The methods 
used, however, were found to be quite effective, provided the 
construction staff were well versed in each operation prior to its 
being carried out. 





Book Reviews 


“ The Modern Port.” By H. Fugl-Meyer. Published by the Danish 
Technical Press, Copenhagen V, Denmark. Price D.cr. 22.50. 
During recent years the problems of cargo handling have often 
been ventilated in technical articles and in discussion groups. 
This book is an attempt to produce a combined technical and 
practical description of all the problems concerning cargo hand- 
ling at ports and to suggest to engineers and port executives 
methods of improving details likely to affect the general flow of 
cargo. 

The book is intended to be a compendium for all interested 
in harbour problems and has, in fact, been designed to be used 
as a text book in the Norwegian and Danish technical colleges. 
It deals with all phases of the handling, transportation and stor- 
age of goods as well as with the equipment and buildings neces- 
sary for the efficiency of the modern port. Wherever possible, 
plans, cross sections and illustrative examples are given, and 
there is a chapter devoted to passenger facilities. Another chap- 
ter deals with time studies, in which observations from the 
author’s own experience are discussed and the latest papers on 
the subject reviewed. The appendix gives a crane specification 
which should be quite useful. 

On the whole, the book bears witness to the author’s wide 
experience of ports throughout the world and will be valuable 
for design engineers as well as for port operators. 


“Electric Cranes ” (Third Edition) by H. H. Broughton, M.I.C.E., 
M.I.Mech.E., E.M.LE.E. Published by E. & F. M. Spon 
Ltd., 23 Gt. Smith Street, London, S.W.1. Price £7 10s. 


Mr. H. H. Broughton’s work “ Electric Cranes ” first published 
in 1911 and revised in 1922, has been acknowledged since its 
inception as the most authoritative reference book on this subject 
by a British Engineer. The third edition of this comprehensive 
volume, eagerly awaited by those who knew of its creation, has 
now been published. 

The word “creation” is employed deliberately, as progress 
since the revision in 1922 has been so extensive that anything but 
a complete reconstruction was considered to be quite inadequate. 

As it is, the Author has been forced carefully to prune much 
available data, but the volume as now presented contains an in- 
valuable fund of information for both designer and user alike. 
It will be observed that in his new work he has increased the 
proportion of pure design, and that each section of the crane 


structure and machinery is given full consideration. 

To the designer, Mr. Broughton’s long and close association 
with the British Standards Institution will be apparent, particu- 
larly in regard to the classification of Cranes into groups accord- 
ing to their operational hours per year, and the calculation of per- 
missible stresses based on these, and other conditions of service. 
One may regret the summary dismissal of the Factor of Safety on 
which basis so many robust cranes were designed in the past, 
but obviously with more scientific methods available for record- 
ing stresses, the application of information thus obtained must 
result in economy in materials and in greater advantage in the 
foreign markets. Dare one hope that eventually the Home 
Market will also benefit? a 

The chapter dealing and analysing the stresses for which allow- 
ance is made, is most informative, and obviously much research 
has been carried out in obtaining the stress factor covering cal- 
culable stresses for the various classes of cranes. The operator 
however will note that although the effect of impact is dealt with 
separately, and Hoisting Impact Factors suggested, it is assumed 
that the crane will be handled in a gentle fashion. The allow- 
ance for operating to present day working standards is left to the 
discretion, and presumably the past experience, of the designer, 
and in this respect one wonders whether if perhaps under differ- 
ent guise the almost defunct Factor of Safety will still leave its 
influence. 

Onwards from this new approach each component of the crane 
is considered in logical sequence, Bridge Girders, Gantries and 
Jibs on the structural side and every component part in turn on 
the mechanical side, thence to electrical equipment and to a final 
summing up with examples of particular types of cranes. 

It would be impossible without a long period of close study 
to glean the full import of the design work combined with prac- 
tical application and guidance, and therefore only generalisation 
is practicable at this stage. 

To the user the chapter devoted to Wire Ropes, and Chains 
and Slings will be of outstanding interest and assistance, as will 
be the one dealing with Mechanical Brakes, all of which are of 
such paramount importance on the operating side. 

On the subject of Spur and Helical Gearing one is gratified to 
see that a more realistic approach to rating is being made, in that 
Life Factors for strength and wear, and an Application Factor 
depending on the particular duty are introduced. 

The Author in his Preface leads one to suppose that the 
Electrical Section is of an elementary nature but in fact the five 
chapters devoted to this subject contain a more than adequate 
proportion of theory of motors and forms of control which in 
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Book Reviews—continued 


conjunction with the excellent diagrams reveal to the user—and 
perhaps indeed to the Crane designer—the complexities of the 
electrical equipment in the modern crane. 

All will be in complete agreement with the suggested need for 
standardisation of crane motors, and for close consideration of 
the actual duty in deciding the rating for the hoist motion. One 
would suggest that particular attention should be paid to the 
calculations required for the other motions as indicated by the 
Author. The old and somewhat rough and ready formulae, par- 
ticularly for slewing and travelling motions, which have served 
satisfactorily over the years for D.C. Motors are apt to prove 
inadequate where A.C. motors are employed. 

The conclusion to which the user may come when he has con- 
sidered the various means employed in endeavouring to provide 
D.C. series motor characteristics to an induction motor, is that it 
may well be more economic and less complicated to employ a 


D.C. motor with suitable means of rectification, for the hoisting 


The Geneva Code for Safe Working 
in the Docks 


We have in the United Kingdom become familiar with the 
Docks Regulations (S.R. and O. 279 of 1934). For 24 years “ the 
processes of loading, unloading, moving and handling goods in, 
on, or at any dock, wharf or quay and the processes of loading, 
unloading and coaling any ship in any dock harbour or canal” 
have been carried out in accordance with its provisions. The 
six parts into which it is divided determine the responsibility of 
the parties who take a hand in these processes. Port Authorities 
and owners of docks are told in Part I what they must do, ship- 
owners follow in Part II, owners of plant used, in Part III, and 
employers of labour in Part IV. In case any of these should fail 
in their duties, Parts V and VI clamp down on them collectively. 
In the preamble and the 51 paragraphs that follow, the physical 
conditions in the docks for safe work, the daily precautions to 
be observed in or on the ship, the care and testing of machinery 
on the quays and in the warehouses are set out in language that 
can be understood as clearly in the holds of a ship as in the 
Courts. 

The ports occupy a unique position in industry, and one for 
which the drafting of safety regulations has peculiar difficulties. 

Unlike the factory with its stable conditions of plant and 
labour, the 1,250 employers (approximately) who are registered 
with the National Dock Labour Board do not own the premises 
where labour under their control is at work. It is true that port 
authorities own quay installations, but they do not own ships; 
shipping companies own ships but not the quay premises through 
which the cargo passes. Some of the larger employers own 
machinery. Many of the smaller ones own but a few rope slings. 

The Docks Regulations were made equally for the ship that 
bristles with the latest cargo handling gear and for the coal 
burning tub, 70 years old, with “sticks” and winches that threaten 
to collapse under the strain of lifting a few hundredweight of 
softwood from the Baltic. Whilst the larger employers have a 
nucleus of permanent men, others, and these form the bulk, work 
with men supplied to them by the National Dock Labour Board. 
Supervision on the foremen and the gang level, which is the level 
on which ultimate responsibility for the observance of safety regu- 
lations rests, rarely remains constant. Today’s ganger may be in 
the hold tomorrow, .or working with an entirely different gang in 
another dock. 

Many years of familiarity with Docks Regulations have sufficed 
to overcome the very real difficulties of enforcement. It is not 
however to the gang level that governments can look for improve- 
ment in safety legislation. An illuminating word in the 1934 
re- ulations is “ coaling” ; even without the year in its title the 
S.. and O. is dated. 
ice 1946 a silent revolution has swept the ports of this 
try. Between the two wars, save for the introduction of the 
ric truck and certain bulk handling machinery and a great 





motion, or a commutator motor. 

The final chapters are devoted to the multiple applications both 
at home and abroad of Overhead Travelling Cranes, Jib Cranes 
which include those employed on general and bulk cargo work, 
Bulk Unloaders and Grabbing Cranes and Fitting Out, including 
Floating Cranes. Each chapter contains valuable guidance in 
regard to construction, capacities, speeds and types of control 
which is augmented by clear and concise tables. 

Throughout the work one is impressed and aided by the emi- 
nently practical approach to all the problems and information 
with which the Author deals so expertly. If further information 
is sought reference to other Authorities is made at the conclusion 
of each chapter—a most helpful adjunct. 

The study of this volume by both designer and operator will 
bring about the realisation that here again is the complete refer- 
ence book on Electric Cranes—a worthy successor to Mr. 
Broughton’s previous work. 


improvement in quay cranes, there was little development to 
disturb what was described as “ a paradise for hand-trucks.” Now 
forklift trucks, mobile cranes, tractors and trailers, including a 
variety of mechanically operated trucks and haulage units, have 
been introduced by the employers and accepted by labour. With 
them has come an entirely new type of dock shed and warehouse, 
made necessary before the unique powers of the new machinery 
could be exploited. 

Although familiar with the 1934 regulations, operating officers 
embarked light heartedly on the uncharted sea of the early and 
somewhat primitive mechanisation. As the machines grew more 
complex, which they speedily did under the pressure of the 
demand for special commodity use, so users found themselves 
faced with problems of safe working for which their old com- 
panion, 279 of 1934, could give little help. The stability of the 
forklift truck, both static and dynamic, drivers’ visibility, the safe 
angle of tilt on shed floors which had a pronounced drainage 
slope, these were but a few of the problems that quickly obtruded. 
With mobile cranes the principle of the loss of capacity as the 
jib luffed down, revolutionary to a generation of quay crane 
drivers, the type of surface they operated over, the air pressure 
in the tyres—there were many accidents, some involving personal 
injuries, before the behaviour of the new equipment was mastered. 
Many enlightened employers produced their own standing orders 
for their crane or truck drivers. Whilst these had no legislative 
force they were valuable as incorporating the conclusions drawn 
from the experience then available. 


Formation of International Safety Committee 


This independent action was paralleled by international activ- 
ity. Twelve nations sent representatives to the “ Meetings of 
Experts on Safety and Health in Dock Work” which assembled 
at Geneva in April 1954, under the auspices of I.L.O. In addi- 
tion, there were delegates from the World Health Organisation, 
the International Shipping Federation and the Belgian Transport 
Workers Union. The first decision reached re-established the 
Convention, No. 32 of 1932 (from which our own Docks Regula- 
tions stemmed). It was decided not to expand or to revise this 
convention, but that it should be supplemented by a code of 
practice to be drafted by I.L.O., assisted by the experts. By 
December 1956 the Geneva Code of Practice (as it has become 
known) was born. It contains 689 paragraphs and is a “ body 
of advice for the guidance of all those who have some responsi- 
bility in the promotion of occupational safety and health in dock 
work . . . . its value will reside in the fact that it is the work of 
experts and embodies the knowledge and experience of many 
countries.” Nobody who has given the Code the careful attention 
that it certainly merits will quarrel with the above. 

Resulting from a scrutiny of the relevant paragraphs it is, firstly, 
apparent that each of the parts of S.R. and O. 279/1934, and with 
very few exceptions each of the paragraphs contained therein, 
have been treated by the experts with painstaking care. Take, 
for instance, Docks Regulations Nos. 13/16. These deal tersely 
with hatch covers and beams. In the Code the relevant chapter 
is No. 9, “ Opening and closing hatches”; Section A deals with 
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The Geneva Code for Safe Working in the Docks—continued 


the “Construction and maintenance of Hatch Covers and Beams” 
and Section B with “ Handling of Covers and Beams.” The 19 
lines of the Regulations serve as the text for a constructive ser- 
mon of 21 paragraphs in three pages. None of the material is 
tautological; each sentence contains a carefully thought out warn- 
ing against practices which the ship operator knows only too well 
are prevalent. Part IV of the Regulations, for example, infers 
that the practice of piling hatch covers against the coaming is to 
be deprecated. Part II (paragraph 17) refers to the importance 
of working space around a hatch being at least 2-ft. wide; the 
practice of piling covers tight up against the hatch coaming 
obviously contravenes this. In the Code, paragraphs 356/360 
describe explicitly not only how hatches should be treated, but 
also includes that fruitful source of accidents, loose beams 
sprawled across a sloping deck. There is hardly a Regulation 
that cannot be laid against its correspondingly amplified section 
of the Code. 

Not content with this the experts have allowed their scrutiny 
to rest on such practices inherent in ship work as (inter-alia) 
winch-end work, the rigging of derricks, derrick spans and 
arrangements for the safe working of the union purchase. The 
cranes on the quay have received a full share of attention. To 
those who, before the general use of electric cranes in which the 
incorporation of a heating unit became standard practice, have 
wrestled with the problem of heating crane cabs, paragraph 254 
has an ironic ring, “ During cold weather the cabs should, where 
necessary, be adequately heated by suitable means.” Making up 
sets, dragging out from the wings, piling goods safely on the quays 
and in warehouses and storage places are among the subjects 
which have been exhaustively studied. The weight of expert 
opinion is such that no dissent from these recommendations is 
possible on practical grounds. Bulk cargoes discharged by con- 
veyors, magnets or grabs come in for attention as do dangerous 
and hazardous shipments. 


Provision of Welfare Facilities for Dockers 


To inspect a century old plan of a dock is to note immediately 
the entire absence of buildings devoted to amenities for dock 
workers. It is true that the position of the few latrines provided 
may be indicated, but little imagination is needed to picture the 
low standard that found ready acceptance from public opinion 
in those days. Wartime demolition enabled many port authori- 
ties to install sanitary arrangements that compare most favour- 
ably with municipal facilities. In many instances the standard is 
higher than that provided by private enterprise outside. An 
adequate supply of drinking water, cloakrooms and washing 
facilities is being accepted in many ports as a necessity. The 
standard of port catering arrangements is immensely superior to 
many of the coffee-shops that satisfied an earlier generation of 
dock workers. Training in first-aid has enabled immediate 
attention to be given to minor injuries. 

It is natural to find that the Code has much to say on these 
developments. Part I of the Regulations dismisses the subject 
in regulations 2 and 4; the rescue of drowning persons and the 
provision of first-aid boxes. The Code devotes, in Chapters XV 
and XVI, 76 paragraphs of recommendations which include the 
overdue provision of suitable small boats and landing places for 
ship men required to work on vessels in the stream. Hiring halls 
and rooms used by men waiting to be taken on are recommended, 
although the known preference of some men to assemble at 
draughty street corners rather than to use amenities within the 
dock estate is not commented upon. 

And how does the Code tackle the more modern equipment 
that looms so largely in the U.K. port picture? When using fork- 
lift trucks in the ’tween decks of holds, regard should be paid to 
the weight bearing capacity of hatch covers. Later, in paragraph 
582, it is recommended that where the internal combustion engine 
is the source of power, the operator should not be allowed to 
work in a hold alone. There should be no harmful concentration 
of gases, and where necessary, additional ventilation must be 
introduced. The many problems of dynamic stability of power 
driven trucks are treated in 21 paragraphs (460-480) and these 


include useful suggestions for a system of one-way 0: circula; 
traffic, the need for sound and even surfaces whilst w: king in 
the open, and the regulation of aisles and gangways in b ildings. 
physical features to be avoided are sharp turns and cornc s, steey 
inclines and ramps, narrow passageways and low ceiling: , 
Mobile cranes are not given as much attention 
deserve. The need for tables indicating the maximum S.\L, fo, 
the various inclinations of the jib, to be displayed at  uitable 
places, is urged, as is the fitting of automatic radius inc catoys 
Trackless mobile cranes are dismissed in one paragraph, \\o, 266, 
This makes the obvious recommendation that they should not 
be used on a soft or uneven surface or on a slope “ unless their 
stability is assured.” 


It may be cavilling at a monumental work of research to : emark 
on the absence of recommendations to the more modern forms 
of cargo handling. For containers and container ships, self dis. 
charging bulk carriers, mechanised ships which include lifts and 
self-propelled cranes, the roll on—roll off vessels whose number 
is growing annually, we shall presumably have to wait. In fair. 
ness to the group of experts it must be said that there is very little 
experience on which to base recommendations. Few, probably, 
of the national delegations could confess to having practical ex. 
perience of these vessels whose operations have largely been con- 
fined to local traffic routes, where suitable terminal facilities are 
to be found. They have naturally attracted much publicity but 
port operators and shipping companies will still be thinking in 
terms of the hook and its load long after the Geneva Code has, in 
the legislative form it will ultimately assume, replaced the Docks 
Regulations of 1934. 


S_ they 





Correspondence 


To the Editor of “The Dock and Harbour Authority.” 


Dear Sir, 
Marine Surveying at the Port of Newcastle 


A reply to Mr. Margrett’s helpful letter in your March issue 
referring to the above article seems to be apposite. 

I agree with his suggestion in paragraph 1, the essential being, 
of course, the callibration of the sub-tense board. 

On the question of slope errors, I can only quote from experi- 
ence. In an experiment the launch was moored with the oscil- 
lators vertically over the foot of a steep slope. Using the least 
sensitivity, a sounding error was recorded which, on measure- 
ment, indicated a lobe echo 74° from the vertical, or a 15° polar 
beam spread. I did not, however, wish to infer that this angle 
was a constant for all conditions. 

The problem of silt in suspension is more vexed. Here also 
I can only quote from practice. When sounding a dredged basin 
behind coal staiths, using only a slight sensitivity, a difference 
between hand and echo sounding varying from 0 to 2-in. was 
observed, errors occurring not only alongside staiths but in the 
dredged area where there could be no interference from side 
echoes. Accordingly, a bar check was made in the basin which 
gave correct readings until it reached a distance off the bottom of 
about 15-in., when its echo was obliterated by what can only be 
presumed to be heavy silt in suspension. 

Alteration to the decay and voltage controls was advised, and 
carried out, by Messrs. Kelvin Hughes and has resulted in an im- 
provement when sounding in such conditions. It would perhaps 
have been wise to have added in my article that such adjustments 
should be made only in consultation with the makers. 

Finally, all surveyors will have welcomed Mr. Margrett’s letter 
and the information he gave. Might I suggest that Messrs. Kelvin 
Hughes could collate such information for the benefit of all users. 
Tyne Improvement Commission, Yours truly, 
Bewick Street, Newcastle-upon-Tyne. 


31st March 1958. 
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April, 1955 
A Search For Optimum Container Size 


Report of Recent Study in U.S.A. 


A paper with this title was presented by a British Army officer, 
Major H. A. Ablett, M.B.E., at the 1958 Symposium of the Mari- 
time Cargo Transportation Conference, Washington, U.S.A. In 
introducing his paper, Major Ablett explained that a study had 
recently been conducted by the U.S. Army Transportation Re- 
search and Engineering Command to determine the sizes and 
configuration of general cargo containers which will most 
effectively meet the requirements of the Transportation Corps 
in world-wide service. The purpose of the present discussion, 
he added, was to outline the method which was used in an 
attempt to provide the answer to this problem. 

The use of containers, he went on, is not, as is often sup- 

sed, a contemporary idea. History shows that as early as 
1801, the basis of a container system was conceived. There is 
no record that this original idea was put into operation at that 
time, but by the mid-nineteenth century, container systems were 
instituted both in the United States and Great Britain. 

In recent years the use of containers has expanded rapidly 
throughout the world and has now become an important feature 
in commercial and military transportation. 


The basic advantages which cargo containers offer are: 


]. A reduction of man-hours in handling and checking. 
2. A reduction in weather damage. 

3. A reduction in pilferage. 

4. A reduction in packing and crating materials. 


Many containers have been developed to carry only a particu- 
lar commodity; for example, the military Conex container (Fig. 
1) was originally procured to transport the household goods of 
Armed Forces personnel moving overseas. However, the reali- 
sation of the potential of containerisation has led to the demand 
for a general-purpose cargo container. 

Military logistic planners in the Transportation Corps realised 
this need some years ago, and the household-goods container 
was taken into use for the transportation of a great variety of 
military supplies. The experience gained in these operations 
over a period of years has confirmed the expectation that con- 
tainerisation of certain types of general cargo could lead to 
great savings in manpower, time, and money. 

Once the economic advantages of containerising general cargo 
were established, the logical progression of research called for 
the establishment of the ideal size of a container or containers. 


Outline of Basic Factors 


The first step in the study was to consider, in outline, the 
factors which must always influence the selection of the con- 
figuration of a container designed to carry miscellaneous cargo. 
The principle considerations are as follows: 


_l. Capacity. The efficiency rating of a container, in isola- 
tion from all other considerations, is. based on three ratios: the 
ratio of internal cube to external cube, the ratio of tare weight 
to capacity, and the ratio of cost to capacity. The larger the 
container, within reason, the more efficient it is on this basis; 
and it follows that, if all other considerations are rejected, the 
container should be as large as possible in order to secure maxi- 
mum efficiency. 


2. Dimensions of Cargo Floors in Transportation Media. The 
horizontal dimensions of a container should be fixed so that it 
is possible to carry the container on all forms of transport likely 
to be encountered and so that maximum utilisation of available 
area on the cargo bed can be achieved. The problem will vary 
in complexity according to the types of transport which have 
to be considered. 


Available Overhead Clearance. The vertical component 
sh 1 be set so that maximum advantage can be taken of 
ave ble overhead clearance between the cargo platform and 
fix’. overhead obstructions, that is, either roofs, bridges, or 
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Fig. 1. 


hatch beams. Frequently the various carriers used offer wide 
variation of vertical clearances. If a container family is to be 
used, its components must be capable of tiering in such a way 
as to provide variable vertical dimensions so that available cube 
can be fully utilised. If only one size of container is used, the 
vertical dimension must be set so that undue waste of vertical 
space can be avoided. 


4. Internal Cube as Related to the Maximum Permissible 
Gross Weight. The available internal cube in any container 
should be suitable for the density of the cargo to be loaded. 
It is, of course, impossible to achieve absolute efficiency in fill- 
ing containers because of the variations in density of cargo. 
However, it can be readily appreciated that, unless the desir- 
able length, width, and height are, considered together with the 
requirement of internal cube, such advantages as might be 
secured by particular external dimensions might very quickly 
be lost because of unsuitable internal cube. For example, in a 
case where the considerations of desirable length, width, and 
height result in the design of a container with a usable internal 
cube of 300 cubic feet and where a gross weight limit of 10,000 
pounds is imposed, the density of the cargo would have to be 
28 pounds per cubic foot to permit fully efficient loading. If 
the cargo to be loaded possesses a density of 40 pounds per 
cubic foot, the gross weight of the container could amount to 
13,500 pounds (an overload of approximately 33 per cent.). On 
the other hand, if the gross weight limit is observed, approxi- 
mately 30 per cent. of the internal cube would be unoccupied. 


5. Consideration of Handling Facilities. The gross weight 
limit of the container should be based on the capacity of the 
materials handling equipment which is generally available at 
transfer points. The size of containers will necessitate the use 
of mechanical handling equipment at transfer points. Conse- 
quently, the capacity of such equipment already in the trans- 
portation system should dictate the establishment of the 
permissible gross weight of the container unless mechanical 
handling equipment of greater capacity is substituted. 


6. Operational Interest. So far as military container pro- 
gramme is concerned, the requirements of the transportation 
system must provide the primary influence on the configuration 
of containers. Nevertheless, great care must be taken to ensure 
that any new configuration does not create major problems for 
the shipper. 


Outline of the Plan for Analysis 


A study of the basic factors which influence container design 
indicates that it is a complex problem and that the possibility 
of producing a container or a family of containers which will 
provide ideal utilisation on any and all forms of transport is 
remote. The best that can be hoped for is an end product 
which offers the optimum compromise. 

The study was divided into segments as indicated by the basic 
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factors which have been discussed. The following outline was 
finally chosen for the study. 


1. Detailed consideration of factors affecting design. 
(a) Weight factors, including the following: 
(1) Payload of carriers. 
(2) Lifting capacity of ship’s gear, quay cranes, crawler 
cranes, fork-lift trucks, and rough-terrain equipment. 
(3) Capacity of aerial tramways. 
(4) Limitations in fixed-wing and rotary-wing aircraft. 
(b) Dimensional factors, both horizontal and vertical, includ- 
ing consideration of the following: 
(1) United States rail system. 
(2) Foreign rail system. 
(3) Loading into covered rail equipment. 
(4) Military rolling stock. 
(5) Military motor transport. 
(6) Commercial motor transport. 
(7) Craft and amphibians. 
(8) Aircraft, both fixed- and rotary-wing. 
(9) Ocean shipping. 
(10) Operational use and experience. 
(c) Relationship of cargo density to required internal cube. 
(d) Relative importance of types of transportation media con- 
sidered. 

2. Résumé and evaluation of findings. 

3. Consideration of optimum configuration. 

The preceding plan proved to be satisfactory and resulted in 
the selection of container configurations which offer the promise 
of a high degree of over-all efficiency for the military transpor- 
tation system. 


Explanation of Methods Employed in the Analysis 


In the time available it would be impossible to cover in detail 
all facets of the report. There is a large proportion of the material 
which would be of limited value in the commercial field since 
the study deals specifically with the military requirement. There 
are, however, certain aspects of the report which may well be 
of use in similar commercial studies. 

The following portions of the report have been chosen for 
discussion: 

(1) Weight factors, including lifting capacity of ship’s gear and 
lifting capacity of quay cranes. 

(2) Dimensional factors, including an analysis of the United 
States rail system and of ocean shipping. 

(3) The relationship of cargo density to required internal cube. 


Weight Factors—Lifting Capacity of Ship’s Gear 


An investigation of the methods of lifting containers by ship’s 
gear revealed that a load of 10,000 pounds* poses considerable 
problems and calls for rerigging and/or the absorption of some 
portion of the safety factors. Military Sea Transport Service 
(MSTS) ships are equipped, in the main, with 5-ton booms and 
are therefore capable of lifting 6,000 to 7,000 pounds on bur- 
toned gear without rerigging and in complete safety. Safety 
precautions must be observed in stevedore operations at any 
time, but their observation is particularly important in war 
when military stevedores, and indeed both ships’ crews and re- 
inforcements to the civil labour force, may be comparatively 
inexperienced. 

Loads suitable for routine handling on 5-ton booms, rigged 
with normal burtoned gear, should not exceed 3 long tons; and 
any lift which does exceed this weight should be classified as 
“heavy lift” and handled by specially rigged gear or jumbo 
booms. If a situation is allowed to develop whereby a large 
proportion of containers falls within the category of heavy lifts, 
one of the main purposes of containerisation in speeding cargo 
handling will be rapidly defeated: the use of a jumbo boom 
slows down operations considerably; and, in addition, special 
rigs create a retardation in a critical area of cargo operations, 
as they are time consuming not only in the actual rigging but 
also in the “doubling” of gear (which doubles the hook cycle 
time). 





* The present gross weight limit for military containers. 
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An analysis of derrick population, detailed in Lloyd’s F gister, 
was made and showed the following results: 


Booms, 10-ton SWL ... : 8 14.7 per ce ‘t. 
Booms, 6- to 9-ton SWL ... ae aoe Gs 
Booms, 5-ton SWL ny ; 46.5 _,, 
Booms, 3- to 4-ton SWL 233 ws 
Booms, 1l- to 2-ton SWL Oe 


This analysis indicated that, although the 5-ton der ick jg 
the most commonly available equipment, a significant - ropor. 
tion of world shipping is equipped with booms with a safe 
working load (SWL) of 3 tons. Since it can be expected that 
in any future world conflict, shipping resources will be ooled, 
it would clearly be an advantage if containers in geneal use 
were of a weight that could be safely handled on either 3-ton 
or 5-ton booms. 

Clearly a gross weight limitation of 4,500 pounds, which is the 
safe working load for 3-ton burtoned gear, is economically un. 
acceptable when the capacity of normal 5-ton SWL gear is 6,000 
to 7,000 pounds. However, if gross container weight is res. 
tricted to 6,720 pounds, a load is provided which can be handled 
on 5-ton burtoned gear and also on specially rigged 3-ton gear. 
therefore, this 6,720-pound load is considered to be a reasonable 
compromise. 


Weight Factors—Lifting Capacity of Quay Cranes 


Many foreign ports are equipped with portal or semiportal 
quay cranes, the majority of which have a capacity of 3 tons 
(6,720 pounds). In support of this statement, a census of cranes 
in eight representative major European ports revealed that, of 
the 1,578 available cranes, only 18 per cent. had a capacity in 
excess of 3 long tons. Since cargo operations can often be 
facilitated by the use of quay cranes, it would be advantageous 
to restrict the gross container weight to 6,720 pounds. 


Dimensional Factors—United States Rail System 


The objectives in this segment of the study were to ascertain 
the tray size which would provide optimum utilisation imposed 
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Fig. 2. Flatcars. Representative sample of 18,000 cars. 


8-ft. 6-in. to 9-ft. 0-in. wide 14 per cent. 
9-ft. l-in. to 9-ft. 6-in. wide 11 per cent. 
9-ft. 7-in. to 10-ft. 0-in. wide 8 per cent. 

over 10-ft. 0-in. wide 67 per cent. 

















Fig. 3. Gondola Cars. Representative sample of 97,000 cars. 


7-ft. 6-in. to 8-ft. 0-in. wide 5.5 per cent. 
8-ft. 7-in. to 9-ft. 0-in. wide 3.0 per cent. 
9-ft. l-in. to 9-ft. 6-in. wide 81.5 per cent. 
9-ft. 7-in. and over 10.0 per cent. 
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by fixed overhead obstructions which would influence the verti- 
cal dimension of containers. 

For the examination of optimum utilisation of floor area, a 
compilation of the details of rail cars owned and operated by 
six of the largest American railroads was made and covered 
some 330,000 rail cars. An analysis of the internal widths of 
this rolling stock showed the breakdown by width classes. (See 
Figs. 2, 3 and 4.) 

This breakdown showed that an 8-ft. dimension would fit 
transversely in all but 1.6 per cent. of the cars, that 65 per cent. 





—— 














Fig. 4. Boxcars. Representative sample of 214,600 cars. 
8-ft. l-in. to 8-ft. 6-in. wide 20 per cent. 
8-ft. 7-in. to 9-ft. O-in. wide 17 per cent. 
9-ft. l-in. to 9-ft. 6-in. wide 63 per cent. 


of the total cars reviewed had a width of 9-ft. l-in. to 9-ft. 6-in., 
and that 70 per cent. of the flatcars and gondola cars had a width 


of 9-ft. l-in. to 9-ft. 6-in. 


It was then considered that, to ensure economic utilisation of 
floor space, one dimension should be set at 8-ft. (this size is 
adaptable to 98.4 per cent. of the cars); and, in view of the fact 
that the majority of cars have a width of between 9-ft. l-in. and 
9-ft. 6-in., the second dimension should be fixed at 9-ft. or a 
module thereof so that the container could be loaded on the 
cars either lengthwise or transversely. There were three possi- 


bilities for the second dimension, that is, 9-ft., 4-ft. 6-in., or 3-ft. 


It was decided that the 9-ft. dimension would be unacceptable, 


+ asa container with a horizontal dimension of 9-ft. by 8-ft. would 
' be awkward to handle in the military system and would not be 


universally adaptable to cargo spaces. The 3-ft. width would 


; also be unacceptable as this dimension would produce a con- 
| tainer difficult to fill economically. 
) second dimension of 4-ft. 6-in. (giving horizontal dimensions of 


It was concluded that a 


8-ft. by 4-ft. 6-in.) was the most likely to provide the greatest 


' efficiency in floor area utilisation on U.S. rail equipment. 


To test this conclusion and to establish the advantages which 
would accrue from the use of these dimensions, a detailed study 
of the utilisation of floor area on flatcars and gondola cars was 
made; and the following tray sizes were selected for compara- 
tive analysis: 

Proposed Dimensions 

Present Conex Size “i 
Alternative Dimensions ... 
Alternative Dimensions ... 
Alternative Dimensions ... 


8-ft. 0-in. by 4-ft. 6-in. 
8-ft. 6-in. by 6-ft. 3-in. 
8-ft. 6-in. by 4-ft. 6-in. 
8-ft. O-in. by 5-ft. 6-in. 
7-ft. 0-in. by 5-ft. 9-in. 


oxcars were not included in this segment of the study as it 
ws felt that movement of containers in boxcars would inevi- 
prove uneconomical as compared to the use of open-top 
However, it was recognised that, in an emergency, open- 
tock will always be in great demand for the movement of 
’, vehicles, and other large equipment; and therefore, any 
iner designed for wartime use must be adaptable for load- 
ito boxcars. Movement of containers in boxcars was dealt 
iS a separate segment of the study. 
> comparative analysis of types of rail cars covered 37 types 
‘cars and 48 types of gondola cars. The method used was 
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Container Size —continued 


to calculate the number of containers of each size which could 
be loaded on the available cargo bed of each type of rail car, 
then to compare the area occupied by these containers to the 
available area on the car floor. From this comparison, an area 
utilisation efficiency figure was produced for each of the alter- 
native tray sizes as related to each of the 85 types of rail cars. 
The following is an example of the data obtained. 


(1) Available inside floor dimensions of rail cars: 37-ft. 4-in. by 
9-ft. 4-in. 

(2) Cars possessing these dimensions: 1,362 which is 7.4 per 
cent. of the sample. 

(3) Number of containers which can be loaded, classified by 


tray size: 
7-ft. O-in. by 5-ft. 9-in. 6 containers 
8-ft. O-in. by 4-ft. 6-in. 9 containers 
8-ft. 0-in. by 5-ft. 6-in. 6 containers 
8-ft. 6-in. by 4-ft. 6-in. ca 8 containers 
8-ft. 6-in. by 6-ft. 3-in. me 5 containers 
(4) Available area of car: 348 square feet. 
(5) Area utilisation efficiency: 
7-ft. 0-in. by 5-ft. 9-in. 69.4 per cent. 
8-ft. 0-in. by 4-ft. 6-in. 7s ws % 
8-ft. 0-in. by 5-ft. 6-in. Ta ws ~ 
8-ft. 6-in. by 4-ft. 6-in. we « is 
8-ft. 6-in. by 6-ft. 3-in. 76.3 ,, - 


In this example, the 8-ft. by 4-ft. 6-in. tray clearly provides 
the best area utilisation. This situation was evident through- 
out the study. 

After presenting a number of tables summarising the results 
of his analysis, Major Ablett concluded by recapitulating the 
desirable characteristics indicated by the sample factors con- 
sidered. 

1. Weight factors. The restriction imposed by ship’s gear 
provides a compelling reason for the imposition of a gross weight 
limit of 6,720 pounds for normal operations. 

2. Dimensional factors. The configuration likely to provide 
optimum utilisation of United States rail cars is as follows: 


Length 8-ft. 0-in. 
Width sie 4-ft. 6-in. 
Height iad 5-ft. 14-in. or less 


However, the optimum vertical dimension for ocean shipping 
is approximately 6-ft. 104-in. 

3. Relationship of density of cargo to internal cube. The 
majority of military cargo suitable for containerisation has a 
density range of between 20 pounds per cubic foot and 50 pounds 
per cubic foot. To permit efficient loading within a gross weight 
restriction of 6,720 pounds, a 2-member family of containers 
with internal cubes of 200 cubic feet and 135 cubic feet is re- 
quired. 

Based on the foregoing, it can be accepted that the gross 
weight limit be fixed at 6,720 pounds, the container base dimen- 
sion be fixed at 8-ft. by 4-ft. 6-in., the two vertical dimensions 
be fixed at 6-ft. 104-in. and 5-ft. 14-in. or less; and that the re- 
quirement is for a 2-member family providing internal cubes of 
200 and 135 cubic feet. 

Calculations are then made of the internal cube available in 
containers possessing such dimensions. The results show that 
the available internal cube conveniently matches the require- 
ment, within a tolerance of 24 per cent. 

Although the author emphasised that his contribution was 
intended as an illustrative example and was therefore greatly 
simplified, in isolated instances the purpose of stating apparently 
self-evident facts is not clear. It is mentioned, for example, 
that a limitation is placed on the gross weight of the container 
by the materials handling equipment generally available at trans- 
fer points unless mechanical handling equipment of greater 
capacity is substituted. Although, too (as the author implies), 
the arguments used are not in every instance applicable to com- 
mercial work, the method of analysis employed is interesting and 
could be of assistance to commercial interests with a similar 
problem. 
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Liverpool Steam Ship Owners’ 
Association Report 


Wreck Removal, Demurrage and Quay Congestion 


(By a Special Correspondent) 


With the issue of the annual report of the Liverpool Steam 
Ship Owners’ Association, following close on that of the Chamber 
of Shipping of the United Kingdom, the yearly stock-taking of 
the shipping industry may now be said to be complete. There 
are a number of matters dealt with in the Liverpool report which 
are of interest to dock and harbour authorities, particularly, of 
course, to the Mersey Docks and Harbour Board. 

Reference is made to the Brussels Diplomatic Conference and 
the adoption of conventions in final form on limitation of liabil- 
ity and stowaways. The former was adopted nem. con., although 
there were several abstentions, including the United States. 
Among other things, this convention extends the right of limita- 
tion of liability to wreck removal claims by dock and harbour 
authorities, a right which in most United Kingdom ports does 
not exist. 

This provision was made the subject of a reservation by a 
number of Governments at Brussels, including H.M. Government. 
Negotiations have been going on for some time with the Dock 
and Harbour Authorities’ Association aimed at the withdrawal 
of that Association’s opposition to the application of limitation 
of liability to such claims, but these had not been concluded prior 
to the Brussels conference. 

Of more domestic concern is the question of demurrage. The 
view of the Association is that the shipowner should not be ex- 
pected to pay for the detention of railway wagons which, under 
port arrangements, he does not control or, indeed, receive or 
handle. This particularly applies in the ports of which the British 
Transport Commission is itself the controller and wherein its 
own docks section has control over the reception and unloading 
of wagons, and in London where the Port of London Authority 
is in like position. 

The report complains of too rigid administration without 
sufficient regard for local conditions. The Commission has in- 
sisted on dealing with it centrally. This fact has lain at the 
root of all the trouble. In the port of Liverpool, which is the 
Association’s principal concern in the matter, the Association 
believes that a change of outlook over centralisation would speed- 
ily be productive of agreed and acceptable terms for Liverpool. 
Further, it is in the different ports that can best be tested and 
met the main contention of the committee of the General Council 
of British Shipping that wagon demurrage in the ports should be 
a penalty for default falling where the default lies and not on one 
who is innocent of default. 

As between, for example, London, Liverpool, Newport and 
Glasgow, conditions in relation to the reception and discharge 
of wagons vary considerably and the extent of application of the 
argument varies with them. Hence the need for local examina- 
tion of the circumstances by the two sides and for arrangements 
which in each of the ports concerned will take fairly into account 
the conditions ruling in each of them. On these lines, says the 
report, it is certainly not an insoluble problem. The experience 
of the last ten years has shown that it will remain a continuing 
trouble so long as these considerations continue to be ignored. 

Courses for the training of Merchant Navy officers in fire pro- 
tection and fire fighting, which were begun at the instance of the 
Association in 1954, were continued during the year. Since the 
start, over 2,270 officers have been through the course, coming 
not only from members of the Association and from the Mersey 
Docks and Harbour Board but, by special request, from as far 
afield as Dublin and Rotterdam. 

The arrangements made between the Association and the Chief 
Constable of Birkenhead for special watching of ships at the 
Birkenhead docks have been continued. The cost of these special 
arrangements is borne on an agreed basis of apportionment by 
the members of the Association concerned, who retain satis- 
fied that their value in protecting cargo from pilferage justifies 
their continuance. 





HARBOUR AUTHORITY pril, 195 
Discussions have continued with the Ministry of 7 nsport o 
the question of extension of the indemnities applica! e to HM 
Government explosives to explosives moving at the istance of 
Visiting Forces Authorities. The matter concerns bo! \: the shi, 
owners as carriers and those, such as stevedores «id mast 
porters, who handle explosives in the ports of this cou try, Thy 
fact that the negotiations have taken so long to bring (o finajjy 
is largely due to the number of governmental autho ities cop, 
cerned, but it is hoped soon to bring them to a satisfactory eng 
The Association continues to co-operate with othe: organig. 
tions in providing the Ministry with statistics of the | irn-round 
of ships in United Kingdom ports. In Liverpool, the port authoy. 
ity undertakes the task of compilation of aggregate returns from 
information supplied by selected members of the Associatioy 
These aggregate returns go, with those from other ports, to ; 


joint committee of the participating organisations by which the 
are examined and sent to the Ministry. The Association adj 
that it is an open question whether the exercise is deserving of th 
considerable amount of work it involves. 

Commenting on the fact that 1958 is the centenary of th 
Mersey Docks and Harbour Board as well as that of the Associ. 
tion, the report comments that the foundation of the Association 
was linked to some extent with the constitution of the Board in 
1858 under Act of Parliament. From that time onwards the two 
bodies have worked closely together for the well-being of the por 
of Liverpool and many of those who have taken the lead in the 
affairs of the Association during all these years have also been 
members of the Board and, as such, responsible for the conducts 
of its affairs. The Association takes advantage of the opportunity 
to tender to the Board its congratulations on its centenary and 
its good wishes for the future. 

The port dues and charges on ships and goods were increased 
at Liverpool during the year by approximately 11 per cent. The 
circumstances were such as to compel the Board to impose the 
increase and the Association concur in it. The town dues re- 
mained in abeyance pending the outcome of a case in the Law 
Courts to decide a legal question of the concern of the Minister 
of Transport with changes in their level, a case in which the deci- 
sion went in the Minister’s favour. 
result is necessary and the Board is taking it. 

The special committee appointed by the Association in 1955 
has continued its endeavours to secyre speedier clearance of in- 
port cargoes from the quays and thereby relieve congestion and 


facilitate the quicker turn-round of ships using the port of Liver- f 


pool. As stated in earlier reports, the committee has found that 
the overriding factor causing delays in the port was failure on the 
part of receivers to clear their goods in good time and the miuse 
of quay space as temporary warehousing accommodation and for 
purposes of marketing, sampling and similar operations. 

The remedy for these malpractices lies, the report says, in 
stringent imposition of penalty rents and the removal of offending 
goods into warehouse at the expense of their owners, and the 
Association continues to look to the Board to exercise their 
powers in this direction whenever occasion demands. 

The investigation carried out by the special committee in 1955 
revealed, over the short period of four months covered by it, that 


in the case of 165 ships examined, time equivalent to 600 days : 
was expended in discharging operations over and above that | 
which, given normal dispatch, would have been occupied. The | 


position undoubtedly has improved since then. In order that it 


may be kept under constant review, the Association is collecting 7 


periodic figures of delays incurred by ships either awaiting berth 
or in berth by reason of congestion of the berth and also figures 
of the time taken to remove cargo from berths. 


The Association has taken part in talks with British Railways, © 


convened by the Board at the request of the chairman of the 
British Transport Commission, with a view to increasing efficiency 
in the handling of rail traffic in the port. 

The Association’s Master Porters’ Rates Committee has taken 
part in the work done by the Association for the improvement of 
quay congestion and in the turn-round of ships. It has also 
dealt with a number of porterage matters, including the applica 
tion of rates on various commodities, new arrangements in con- 
nection with watching, and questions relating to counting off 
books. 
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Design, Construction 


and Equipment 


VI Dock Pumping Machinery 





By G. A. WAUCHOPE, M.I.Mech.E., A.M.I.E.E., M.I.W.E., Mem.A.S.M.E. 





(Continued from page 389) 


Main Pump Valves 

Various forms of main pump valves may be used, these are 
distinct from the penstocks which are usually situated outside 
the pump house. Their purpose is, amongst other things, to 
enable the pump to be isolated so that it can be dismantled 
without interfering with the functioning of other pumps in the 
station. Suction sluice valves can be omitted but this means 
that the pump can only be dismantled or the interior examined 
when the dry dock is completely de-watered and in most recent 
large docks, they have been installed. Discharge sluice valves 
not only are used for isolation purposes, but can also be used 
for controlling the rate of de-watering, particularly where cen- 
trifugal pumps or certain special designs of mixed-flow pumps 
are employed. When it is necessary to start a pump with the 
water level in the dock so low that it has to be primed, the 
discharge sluice valve can be closed. 


1" 
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PORTS FOR Oil ESCAPE 











A special problem is involved in the accidental stopping of 
dry dock pumps which may be occasioned by the failure of 
electric supply or other inadvertent switching-off of the motor, 
especially when the dock is nearly empty. Under these condi- 
tions the velocity of the water in the discharge piping drops 
very quickly indeed and in, literally, a fraction of a second, may 
have obtained a high velocity in the reverse direction. This is 
yecause the kinetic energy of the rotating parts of the pump 

i motor is very rapidly absorbed by the pump impeller, causing 

*k deceleration of the pump. 

a most cases the pump discharge pipe is very short and conse- 

‘ntly the kinetic energy of the water moving in the pipe is 

!l and is rapidly absorbed. It will be appreciated that it is 

vemely difficult to design a flap type of reflux valve which can 

ond so quickly to the reversal of flow as to prevent heavy 
ming of the flaps on their seatings which, apart from the 


heavy mechanical shock which may result, can sct up high hydrau- 
lic pressure surges which may cause appreciable damage. So as to 
avoid this risk many of the largest dry docks have been provided 
with some form of self-closing discharge sluice valve and flap 
type reflux valves have been omitted. The general principle upon 
which these valves function is that, although they are opened 
directly or indirectly by electric or hydraulic power, they are 
always closed by gravity and consequently are entirely indepen- 
dent of an external source of energy. The rate of closing is 
adjusted so that even if rapid reverse flow of the water takes 
place, the deceleration of this is so gentle that no dangerous 
pressure surges are set up and, although the pump may be caused 
to rotate in the reverse direction for a short period, no shock, 
either mechanical or hydraulic, can take place. 


Various forms of these valves have been installed, most of 
them are opened by a hydraulic piston, the pressure fluid for 
which may be supplied from the dock hydraulic system, from a 




















Fig. 9. 
ae Gwynne-Glenfield 
ia 4 self-closing valve. 
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specially installed hydraulic accumulator and pressure pump, 
which will usually be employed to operate all the large valves 
in the station, or by separate electric pumps, one for each valve. 
The latter arrangement is the most usual and Fig. 9 shows a 
diagram illustrating the principle of this design. In every case 
interlocking arrangements are made so that, immediately the 
main pump stator switch opens, the hydraulic pressure which 
maintains the valve in the “ open” position is released and the 
valve is closed by gravity. An incidental advantage of this type 
of valve is the saving of space which would otherwise be occupied 
by a reflux valve. 

In cases where the pump discharge pipe is of some consider- 
able length and, in consequence, multi-flap or similar types of 
reflux valves can be used, the discharge valve may be electrically 
operated and if the time for opening or closing the suction valve 
is long because of its size, this may also be electrically driven. 
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Modern Dry Docks—continued 


The Use of Syphons in the Main Pump Discharge Pipes 


In some dry dock pumping stations it is possible to arrange 
the run of the pump discharge pipes so that each of them form 
a separate syphon. A typical arrangement is shown diagram- 
matically in Fig. 10. It will be seen that the invert of the top 
bend of the syphon is situated so as to be well above the high 
water level into which the pumps discharge. Air valves are 
mounted on top of the syphon bends and these are designed so 





Drawing by courtesy of 
Metropolitan Vickers Ltd. 
and Drysdale and Co. Ltd. 















































Fig. 10. Diagrammatic Section of Pumphouse with centrifugal dock 
pump and syphon discharge pipes instead of valves. 


as to be closed when the pumps are operating but open when the 
pumps stop and consequently break the syphon and prevent re- 
turn flow of the water in the docks. 

When the dock is full the pumps can be started up and after 
a short time the velocity of the water passing through the syphons 
will be sufficient to entrain the air which has been trapped at 
the top and the pumps will function normally. If the water 
level in the dock is below the pump casing when they have to 
be started up, they have to be primed by an air exhauster as 
described below. 

By this means the necessity for pump valves is eliminated 
although in some cases it may be desirable to employ a suction 
sluice valve for isolating purposes. It may be found necessary 
to design the pumps for a higher head than would otherwise be 
the case so as to ensure that there is sufficient velocity of water 
to prime the syphons when the dock is nearly empty and in con- 
sequence the average efficiency of the pumping operation may 
not be as high as would otherwise be the case. Furthermore, 
owing to the absence of the discharge valve, it is not possible 
to reduce the pump discharge by throttling. 

Priming Systems 

When the water level in the dry dock is below the level of the 
pumps they will not start up unless the air is exhausted from 
the casings and they are filled with water. The priming or ex- 
hauster pumps may be of several different designs. They are 
usually electrically driven and designed to prime one of the main 
pumps in, say, five minutes under the worst conditions-—viz. 
when the water in the dock is practically at grating level. The 
exhausters may be of the multi-cylinder reciprocating type, the 
rotary vane type, the water-ring type or, in some cases, water- 
ejectors have been used. Excepting in the last two cases it is 
very important that water should not be drawn into the exhaus- 
ter and therefore some form of interceptor is usually provided, 
probably comprising a cylindrical vessel containing a float which 
operates an air valve that will shut-off the exhauster from the 
pump when the vessel fills with water and the float rises. 

In most cases the drainer pumps are situated at such a level 
that they have to be primed every time they start up. Conse- 





quently a fairly complicated system of exhauster pipi: 


has 
be installed with the appropriate isolating valves. . 


Centralised Control 

It has been explained that where there are a number of maip 
valves, main penstocks and probably two or three mai pumps 
it is modern practice to employ a form of centralised control, | 

This usually comprises a central control desk on which are 
mounted switches which start and stop the pumps or oven and 
close the valves and penstocks. A separate mimic diagram may 
be provided which shows which pumps are working and which 
valves or penstocks are open. In more recent designs “ tele. 
phone” type of equipment has been used in which the diagram 
and the switches and indicators are combined on one desk. When 
possible, the indication is independent of the operating circuit. 
For example, the switches which operate the “closed” or “‘open’ 
indicating circuits of a sluice valve are mounted on the valve 
itself and are worked mechanically by the valve motion. [y 
some designs the indicating lamps are arranged to flicker when 
the valve is partially open. 

Indication of the water level in the dock, in the drainer sump 
and in the sea or river outside the dock, is usually provided on 
the control desk and may be one of the usual electrical types 
of instrument. Where the operation of the penstocks is compli- 
cated by the dock having two or more sections or the pumping 
Station used with two or more dry docks, the practice is to em- 
ploy master selector switches on the control desk by means of 
which the required combination of valves is set. | When the 
operator pushes a button, all the valves come to the “ closed” 
position and the appropriate ones are then automatically opened, 
indication of the functioning being visible on the mimic diagram, 
By this means the risk of damage by accidental flooding through 
incorrect operation of the valves or penstocks is minimised. 

It is usually arranged that each pump and each valve and pen- 
stock can be controlled by push-buttons mounted near to the 
item of machinery to be operated so that, in the event of failure 
of the control desk system, operations can be carried on. To 
achieve this, each item is provided with a separate selector switch 
with the positions “ remote control,” “ off” and “local control.” 








Fig. 11. 


Main Control Desk at Dublin with Level Indicators, Mimic 
diagram, Pump gauges etc. 


Operating instructions may be received at the control desk 
from the official respoasible for the docking either by loud- 
speaking telephone or by marine-type engine-room signal. 

Fig. 11 shows the main control desk at Dublin. 

In some pumping stations a separate float-operated mechanical 
level indicator, showing the amount of water in the dry dock, 
is installed in addition to the electrical indicators so that in the 
event of a failure of the electric supply to the instruments, the 
operator is still made aware of the water level. 
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Modern Dry Docks—continued 


AUXILIARY PUMPS 
iner Pumps 
oe to ae the necessity of operating the high-powered 
main pumps to deal with the accumulation of water which may 
have leaked into the dock, rain water or from other sources, 
drainer pumps are usually supplied. 

The capacity of these is dependent upon the circumstances 
but as they have to operate very nearly continuously over long 
periods of time, it is usual to have two sets, one being a standby 
to the other. In the larger docks they may have a capacity as 
great as five or even ten thousands gallons a minute especially 
if the dock facilities include providing cooling water for auxi- 
liary condensers on board ship in which the discharge is returned 
to the bottom of the dock. 

These pumps are usually constructed of the same material as 
the main pumps, they are frequently of the vertical spindle type 
and are usually centrifugal pumps. They can be automatically 
started and stopped by the level of water in the drainage culvert 
but are more usually hand-operated. In some underground 
pumping stations, special precautions are taken involving auto- 
matically operated electric sluice valves arranged so that should 
there be an accidental flooding of the pump room itself, the 
drainer pump suction will be connected to a sump in the pump 
room and it will be started up automatically. When this is done 
it is usual to instal the drainer pumps at a lower level than the 
main pumps so that they are automatically primed if the pump- 
ing station is flooded. 

Normally the drainer pumps have to be primed by the ex- 
hauster system but in some of the smaller docks marine-type 
self-priming pumps are used as drainers. 

Where more than one dock is served by the pumping station 
or where it is desired to be able to isolate the main pump suction 
sump, a separate drainer sump is employed. 


Seepage Pumps 
Small electric automatically operated pumps are used for dis- 


charging seepage water from main pumps glands and other 
causes. They are usually of the centrifugal type and the motors 
may be mounted at a high level so as to make it possible for the 
pumps to be run should there be an accidental flooding of water 
into the pump room. 


General Service Pumps 


These pumps are usually employed for drawing water from the 
sea or river, they work at relatively low pressures and provide 
water for the ship for washing-down or, in the case of naval 
vessels, for magazine flooding, etc. In some cases facilities are 
arranged so that these pumps can supply condenser water for 
the auxiliaries on the ships in dock. The pumps are usually of 
the centrifugal type and may be situated at any convenient posi- 
tion in the pumping station, bearing in mind that they draw 
water from the outside of the dock. 


Fire Pumps 


It is usual to instal one or more fire pumps in the station. 
These are connected to a hydrant system going round the dock 
wall and various methods are used for setting them to work. 

It is usually desired that the fire main shall be kept under 
pressure and for special safety reasons it is sometimes arranged 
that one of the fire pumps is run continuously while a ship is in 
the dock. It is provided with a small by-pass to prevent over- 
heating. Alternatively, instead of running one of the main fire 
pumps, a small auxiliary pump is kept in operation. It is pro- 
vided with a pressure switch so that as soon as a reasonable 
quantity of water is drawn off the fire main, the pressure tem- 
porarily drops, the pressure switch starts the main fire pump 
which brings the pressure back to normal and, of course, dis- 
charges an adequate supply of water for fire-fighting. Depend- 
ing upon the pressure required, the pumps may be of the single- 
or multi-stage centrifugal type and are frequently of the vertical 
spindle arrangement. 





Handling | for Export 


Review of Port Operating Methods 

As reported in last month’s issue of this journal, a conference 
on Recent Developments in Materials Handling was held in Lon- 
don in February last. It was organised jointly by the Institute of 
Materials Handling and the Polytechnic, Regent Street, and the 
introductory talk by Sir Leslie Ford, General Manager of the Port 
of London Authority, was also reported last month. A maritime 
flavour was given to the proceedings by a paper on “ Handling 
for Export,” which was presented by Mr. E. S. Tooth, who dis- 
cussed the close relationship between handling methods in the 
ports and those being adopted in other industries as a result of 
their employment of new and revolutionary handling machines. 
It can be said, indeed, that in many cases these methods are com- 
plementary. The following are extracts from Mr. Tooth’s paper. 


British Exports 


The manner in which goods are handled for export is not deter- 
mined by dock facilities and methods only. As I hope to be 
able to show, there are many other factors involved. 

As you are aware, in many ports, exports are tendered to ship 
loading berths by road, rail and water conveyance. Speaking 
generally, of those transported to the berth by land vehicle, the 


majority are first shedded but a proportion is shipped direct. At 
some ports, there are more facilities for road traffic; at others, 
for i In a few ports in the United Kingdom much of the traffic 
is water-borne. In London, over half-of the totat tonnage of 
expots is tendered to ships by barges. Of the remainder, the 


bull arrives by road vehicle. 

‘he volume of British export traffic is now immense. Through 
London, for example, the figure has risen from about 44 million 
to adweight in 1948 to over 94 million tons in 1957. For the 


ce ‘y as a whole, the value of exports has risen during the 


same period from 1,600 million pounds sterling to £3,326 million 
pounds. However, it is not only the quantity which makes hand- 
ling through the ports a complex operation, it is also the 
character of our exports. They range from asbestos cement 
Sheets to 80-ton boilers, from stockings, paints, razor blades, 
spirits, dyes, cereals, textiles, cosmetics and chemicals to girders, 
anchors, steel tubes, drums of cable, earthenware pipes, linoleum, 
machinery, racehorses, railway engines and, of course, motor cars. 
Port Organisation 

At a busy port there is need for a tight organisation if the 
tendering each day of vast quantities of such miscellaneous goods 
by thousands of lorries and railway trucks is not going to cause 
chaos. Although efforts are made to keep the same type of traffic 
to the same berth, this is by no means always possible. On the 
other hand, certain traffics demand special facilities. For 
example, a vessel taking a large quantity of motor cars on wheels 
must have a berth where there is plenty of open ground suitable 
for parking—otherwise there will be expensive delays. With 
such traffic, prior advice of the time of arrival and of the quantity 
of cars involved will normally be given to the berth—a step which 
is also necessary when other special cargoes — heavy lifts, for 
example—are to be tendered. 

Unless special arrangements are made, heavy lift traffic can 
easily dislocate the work in the transit shed and also cause im- 
portant delays to vehicles tendering other consignments as well 
as to the actual loading of the ship. They often have to be 
specially routed to the docks and, as I have said, it is usually im- 
portant, too, to time their arrival, for they will have to be handled 
by special means. 

There is no regular pattern in the work of handling heavy lifts 
for export—nor, indeed, is there in much other dock work. Your 
heavy lift arriving at the dock on a low loader or special railway 
wagon may, therefore, be lifted direct from vehicle to ship (if she 
is equipped with a sufficiently heavy derrick and has suitable 
stowage available) or placed on a heavy-duty truck so that it can 
be moved alongside the ship when required. If neither of these 
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methods is convenient or possible, it may be off-loaded at 
another part of the dock by, say, a heavy-duty quay crane (which 
may be at a dry dock) to be later barged to the ship. If the vessel 
has not got gear of sufficient capacity, then a floating crane will 
probably come into the picture. This may carry the lift to the 
ship or only have to hoist it from barge into hold. 

The point which is being emphasised is that if exports, whether 
special traffic, such as cars and heavy lifts, or general goods, are 
to be handled in the docks efficiently, there must be a keen organ- 
isation responsible for receiving them and for loading them into 
the vessel—and the handling authorities at the docks are usually 
only one part of the organisation. 

Especially at ports where berths are at a premium, arrange- 
ments will often be made with the shipping company for exports 
for their vessel to be sent to the berth only between certain stipu- 
lated dates. Often, when the ship is calling at more than one 
port, these receiving dates are staggered so that goods for the 
early ports of call are received and ready for shipment first. This 
reduces shed congestion and speeds vehicle turnround. However, 
not only must the berth be kept fluid and adequate facilities 
always be available on the quay, it is often also necessary to pre- 
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[Photo P.L.A.] 
Cars for export awaiting shipment at one of the London docks. 


pare the ship and her gear before loading starts, to ensure that 
gangs, vehicles, barges and cranes do not waste valuable hours. 
An extreme example of this has been happening recently with 
certain vessels taking an almost full freight of motor cars on 
wheels. These cars have been loaded into conventional general 
cargo vessels but before the loading operation commenced, ship 
repair firms have put in additional temporary wooden decks, 
making, with the permanent decks, accommodation for, perhaps, 
5 or 6 tiers of cars in all. In some cases this has trebled the ves- 
sel’s carrying capacity for motor cars on wheels. 

As I have already stated, at a busy port there is need for a 
tight organisation if the work of handling exports is to proceed 
speedily and economically, for the conditions of dock work vary 
from port to port, from berth to berth, from ship to ship, from 
cargo to cargo and from hour to hour. There are no standard 
conditions as in a factory. Handling for export is, therefore, not 
without its problems, most of which arise with general cargoes 
shipped across the quay. 


Manual Handling 


Prior to the late war, manual handling of exports was common 
practice. Goods were tendered in bags, bales, drums, cartons, 
cases and so on and usually different equipment had to be used 
for each kind of package. There are still many export berths 
which are manually operated. There are various manning 


arrangements but, at a berth typical of those at many ports, con- 
signments of exports are unloaded by port labour from lorry or 
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railway wagon on to hand trucks, which are then pus 
the transit shed to the appropriate port stowage. Here t 
is piled manually up to about shoulder height to await s! 
and it is a fact that, however long the shed may be, it i: 
possible to stand at one end of it and see the wall at th 
When the cargo is required by the ship, it is unpiled on ‘0 hand 
trucks and pushed to the quay alongside the appropria‘e hol 
Here it is transferred package by package to the stevedorey 
slings, lifted aboard and stowed in the hold manually. It is worth 
noting that by this manual arrangement, each package is map. 
handled five times, viz. from vehicle to hand truck, from hand 
truck to shed stowage, from shed stowage to hand truck, from 
hand truck to stevedores’ slings and from stevedores’ slings to 
stowage in ship. The implications of this in terms of time and 
costs (including packing costs) are obvious—especially when jt 
is appreciated that we are looking at only one point of change of 
custody of the goods. 


‘d into 
> Cargo 
pment, 
usually 

Other, 


Handling Revolution in Industry 


Soon after the termination of the late war, a revolution began 
in materials handling methods. This was due to the introduction 
into factories and workshops of certain new machines and par- 
ticularly of fork lift trucks. To understand the problems now 
attending the handling of exports through the docks, it is neces- 
sary to examine what has been happening in industry in the 
hinterland for the last ten years. 

The fork lift truck was first used with pallets in comprehensive 
schemes by some of the bigger manufacturing organisations to 
move their products within their own premises. The method 
proved so successful that, in a very short time, palletised goods 
were being transported by the firm’s own cartage organisations 
to their distributing depots throughout the country. As firm 
after firm adopted similar handling methods, this traffic was soon 
being offered to the common carriers, who immediately found 
difficulty because of the big variety of pallet sizes they were called 
upon to transport. Some sizes were slow and awkward to 
handle, many gave no opportunity for economic loads. Thus 
there was soon a demand for pallet standardisation. 

This task naturally fell to the B.S.I. who, in due course, issued 
their standard—B.S. 2629 “ Pallets fot the unit load method of 
materials handling ”—and the main factor which influenced the 
British Standards Technical Committee in recommending certain 
pallet sizes was the dimensions of British road and rail vehicles. 


Mechanisation of Port Operating Work 


The handling of imports by machines was found to be extremely 
difficult because of the almost constant need for sorting, even 
homogeneous parcels, to marks, numbers, counts, sizes and so 
on. Thus, although export cargoes were of such a miscellaneous 
character, since no sorting operation was involved, they pre- 
sented a better opportunity for experiments. 

The idea, of course, was to handle exports a load at a time 
rather than package by package—in other words, if the through- 
out movement method was not operating across the seas, or at 
least across the oceans, a segment of it could be usefully worked 
in dockland. To achieve this, certain ports introduced fork lift 
trucks and dock tool pallets in different ways. 


Mechanised Export Berth 


The Port of London Authority aimed at mechanising the hand- 
ling of exports primarily because they believed that ships could 
be turned round quicker by these means. Their scheme was to 
palletise consignments at the time of receipt and keep them on 
pallets until they were in the ship’s hold—that is, to have two 
manual handlings instead of five. Their plans succeeded and the 
system at their mechanised berths is now as follows: The con- 
signments of exports are lifted from vehicle (usually by mobile 
crane) direct on to dual-purpose dock-tool pallets. The pallet 
first used was all wooden, it measured 4-ft. x 6-ft. and for crane- 
lifting purposes, had 5-in. wings. The wings, however, did not 
stand up to robust dock-handling and a new type of pallet, having 
metal eyes, was designed in the dock and ultimately replaced the 
winged pallet. This dock-tool pallet measures 4-ft. 6-in. x 6-ft., 
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Handling for Export—continued 


its decks are strong wooden slats, its centre bearer wooden and 
its end bearers mild steel channel. The eyes are welded to the 
ends of the metal bearers and the result is a pallet-landing board, 
a piece of equipment which can be conveyed on the ground by 
fork lift truck and lifted aboard ship by crane or winch. This 
tool has now been permanently incorporated into the work and 
goods tendered by either road or rail vehicle are loaded direct on 
to the pallets. The loaded pallets are then picked up by fork 
truck, which conveys them into the shed and piles them 2, 3 or 4 
loads high in the required port stowage. The subsequent un- 
piling and conveying to ship’s side is also done by fork lift truck, 
which deposits the loaded pallet on the quay. All the men at 
the ship’s side have to do is to engage four hooks in the pallet 
eves. The pallet is then lifted aboard for unloading, being later 
returned empty to the quay. 

Special arrangements made with both H.M. Customs and the 
shipping companies’ Cargo Superintendents permit the necessary 
examination and tallying of the goods loaded on to the pallets. 
The result is that when it is necessary to tender the goods to 
the ship, there are no delays of any description and one machine 
can easily keep a ship’s gang fully employed. In the early days 
of this work it was often necessary to restrain the enterprise of 
the fork lift truck drivers. I remember, for example, standing 
on the quay watching the operation of loading the ship. At one 
hold, there were apparently two loaded pallets on the quay, one 
behind the other. As the front one was lifted aboard, the second 
one moved itself forward to the ship’s side and a third followed 
it along. Investigation showed that the energetic fork lift truck 
driver had got eight loaded pallets waiting in single file and as the 
front pallet was taken aboard, he pushed the whole rank forward. 
This kind of thing had to be stopped immediately, of course, but 
it does show how well a ship can be served at a mechanised berth 
—compared with the feeding of a ship’s gang by manhandling 
cargo package by package from hand truck to stevedores’ slings. 
The psychological effect of this speedy quay service has been 
seen in the tonnages handled, since in most instances ships’ 
gangs as well as quay gangs work on piecework conditions. 

The number of men required for the two operations, receiving 
from the vehicle and piling in shed and later tendering to the 
ship, is nine, compared with sixteen at the manual shed. In 
London, exports for Australia, the West Indies, South Africa, the 
Mediterranean, India and Pakistan are being handled at mechan- 
ised berths in the manner described and in all cases it has been 
found possible to palletise at the time of receipt over 98%, of the 
cargo tendered (excluding, of course, vehicles on wheels). At 
some of these berths, mechanisation has resulted in an increase 
in the speed of loading the ship of over 20% deadweight tonnage. 
The number of times individual packages are manhandled is re- 
duced to two, i.e. on the pallets and off the pallets. Thus, besides 
the increase in speed, there is a saving of arduous labour and 
there is also a reduction in damage risk. Another important 
benefit is that by the new method much more of the cubic capacity 
of the shed is used. No longer is it possible, as at the manual 
berth, to see one end of the shed from the other, for piling is up 
to sixteen or eighteen feet high and at some berths shed capacity 
Ils more than doubled. 


Concurrent Developments in Industry 
Whilst such methods as these were being perfected in the docks, 


other industries had not stood still. In the transport world, 
changes had been made in road and rail vehicles, so that palletised 
traffic could be handled with greater speed and safety. _ British 
Railways, in fact, had begun to build a fleet of special pallet 
wagons and now carry some 300,000 tons of palletised freight 
annually, 

Alterations were made for the same reason in transport vehicles 
on the continent of Europe and here and there some interesting 
new schemes were launched. The Swiss Federal Railways, for 
example, purchased some 200,000 32-in. x 48-in. pallets and with 
more ‘han 600 industrial organisations, introduced a pallet ex- 
chane. scheme, which now operates in the following manner. 
When : member delivers, say, 50 pallet loads to the railway depot, 
he receives 50 similar pallets in exchange. When the loads ulti- 


mately leave the custody of the Swiss Railways, the receiver, also 
a member of the scheme, also gives 50 pallets in exchange. The 
obvious advantages of the scheme include the part-solving of the 
“returned empty” problem. Other continental nations have 
since followed the Swiss lead in this matter and at the present 
moment the International Chamber of Commerce is dealing with 
the possibility of instituting an international pallets pool. 


Layout of Premises 

The pattern of industrial premises altered, too. Many factories 
and workshops were adapted or newly built to suit fork truck 
handling and many new warehouses and depots were constructed 
with divisions or sections of dimensions which were multiples of 
the sizes of the unit loads they were expected to accommodate. 


Fork Lift Truck Traffic 

These developments are not remote from port work. Sooner 
or later they have their effect on it. Already standardisation, 
changes in packaging, new materials handling methods, altera- 
tions to transport vehicles, specially designed premises, are having 
their effect upon export traffic. Slowly but surely an increasing 
percentage of goods are being tendered to the docks packed in 





{Photo P.L.A.] 


Temporary wooden decks installed in a ship's hold to take addi- 
tional tiers of motor cars on wheels. 


such a way as to be suitable for handling mechanically and especi- 
ally by fork lift trucks. Such traffic now includes: 

(a) consignments (i) on substantial reversible pallets, (ii) on 
light single-deck pallets, (iii) on expendable pallets 
unit loads built with apertures for the fork prongs 
packages on stillages or having special bearers or battens 
thick enough to allow the fork truck to pick them up 

(d) containers on pallets or on thick bearers. 

In some parts of the world, there have even been consignments 
shipped on expendable pallets which are made of the export 
material itself. 

As I have said, many goods are packed in one or other of these 
ways because fork truck handling is required at manufacturers’ 
or shippers’ premises; others are so packed to ensure that they 
will not be damaged by mechanical handling at any stage of thei 
journey. For whatever reason they are packed in this way, how- 
ever, they are becoming known to us in dockland as “ fork lift 
truck traffic.” 


(b) 
(c) 


Effects on Port Industry 


In the ports, therefore, a second factor is making for increased 
mechanisation in the handling of exports. There was first the 
enterprise of port officials who used fork trucks and dock tool 
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pallets instead of awaiting the arrival of unit load traffic; now 
there is an increasing proportion of exports packed so that they 
can be (in some cases, must be) handled mechanically. 

These new methods of packing and also of transporting and 
handling have had their effect also on port premises. Existing 
premises have had to be adapted and special attention paid to the 
design of new premises. In London, new sheds have been built 
with good approaches for road and rail traffic, wide quays 
(equipped with 3-ton and 5-ton electric luffing cranes) and big 
doorways to allow easy access for handling machines. The sheds 
themselves have level, hardwearing floors, few columns and good 
natural and artificial lighting—for piling by fork lift truck is often 
a meticulous operation. In new multi-storied sheds, ground 
floor height is as much as 24-ft. 6-in.; upper floors are 16-ft. 6-in. 
high. Loading limits permit 3-ton fork lift trucks to operate 
and to pile on all floors. I ought to mention that a further bene- 
fit which accrues from the mechanisation and modernisation 
which I have been describing, is quicker vehicle turnround. 


Effect on Ship Design 


I have tried to show how handling for export is affected by 
many factors inside and outside the port and how unexpectedly 
close the connection between these factors frequently is. It 
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Unit loads of canned goods (from South Africa) for fork-lift truck 
handling, showed in the hold with loose cargo (other canned goods 
and bales of wool). 


could not be expected that since most links in the through-tran- 
sit chain have been effected, the ship could remain an exception. 
For one thing, exports which must be handled by machine on the 
quay, often require mechanical handling in the ship. 

Nowadays, most crane-equipped export berths have a propor- 
tion of 5-ton cranes. At some berths—where there is a con- 
siderable proportion of heavy container traffic, for instance— 
crane capacities are even higher. As is to be expected, therefore, 
many new ships are equipped with derricks or deck cranes of 
at least 5-tons capacity. Another tendency is the provision of 
flush ’tween decks and hatch covers strong enough to bear the 
weight of a loaded 3-ton fork lift truck. In ships so constructed, 
care has been taken to ensure that there are no cleats, trimming 
hatches, stanchions or any other obstructions to the operation 
of mechanical appliances and usually hold ceilings are horizontal 
and level. Attention is also being paid to deck heights, so that 
fork lift trucks can easily utilise all the cubic capacity of each 
hold. Ships built on these lines are already in commission. Some 
of them actually carry their own complement of battery-driven 
pallet trucks, with charging facilities also aboard. 


Conclusion 


In this matter of handling for export, therefore, although port 
operating organisations have a duty at least to change with the 
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times, the problem is not only a dock one. Wise shi 


: . a eT will 
instruct their packers to find out what sort of facilities 


h " 
or there can be, at the ports through which their con sh 
are going. 

Export packers maintain that export packing is a scieng 
Modern methods certainly take into account many i portap; 
requirements, particularly those connected with the conditio, 
of contents — but the main problem now is to ‘eet th 
difficulties arising from the gradual change from munual ty 
mechanical handling. What does an export packer do, fo, 
example, when he knows there are mechanical handling :nethog 
at one end of the sea journey and manual methods at the othe; 
and, I might add, what does the port operator do when he pe. 


ceives simultaneously at the same berth some consignments 
specially packed for mechanical handling and other cargo loose) 
For loose goods he will want three times the number of me, 
required for handling the unit loads and he cannot increase anj 
decrease the size of his gangs every half hour or so. Anothe 
question which is asked is whether handling methods should 
adapted to the kind of package, or packaging to the kind of 
handling methods. 

The answers to all these questions lie, of course, in the field 
of co-operation. As I have stated, most of them arise because. 
not only in the transport industry, we are in an important tran. 
sition stage of materials handling. This creates difficulties with 
premises, equipment, transport (including shipping) and, of 
course, labour. There is no doubt whatever that much mor 
port operating work could be usefully mechanised, if the rank and 
file of dock labourers would implement the promises of their 
leaders. In some instances—with regular liner traffic, for example 

—there is a pattern into which new handling means could be more 
readily fitted. 

In any case, however, it may be that the kind of mechanisation 
at present being developed in the docks is by no means permanent, 
Everywhere there is a tendency to transport goods in load form 
rather than loose. The growing bulk traffic, the container traffic, 
the ferry traffic and what has come to be known as roll-on, roll-off 
traffic, as well as the increase in unit load traffic, are evidence of 
this. In designing port premises such as the London sheds just 
described, port authorities have tried*to meet what are in the main 
unknown requirements well into the future. 

During peak-trade times money can be afforded for experi- 
ments. Many new practices and, indeed, many old ones survive 
only because there is money about. Often these are more cruci- 
ally tested when money is tight and, if competition for traffic 
becomes more keen in the future, we shall see keener attention 
paid to handling methods and costs. In that case, it is believed 
that the tendency to transport goods in bulk or in some kind of 
load form will increase quicker. For one thing, the occupation 
by pallets of freight space ceases to be a problem when ships are 
not being filled. 


In such circumstances, handling operations through the docks i 
Even if that happened, I can © 
assure you that we shall still require men of enterprise to super © 


may well become less complex. 


vise them. 








Oil Handling Facilities at Finnart, Scotland 


It has recently been announced in Scotland that the new ocean Ff . 


terminal for handling oil tankers, which is in course of con- 
struction at Finnart, Loch Long, for the B.P. Group, will be in 
full operation by the end of this year. This terminal, when com- 
pleted, will be one of the first installations in the world speci- 
fically designed to handle the largest tankers likely to be built. 
Loch Long provides a sheltered anchorage with the necessary 
depth of water close to the shore. 

Work is already in progress on a second jetty and on the 
auxiliary storage tanks. The jetty will extend 180-ft. into the 
loch, providing a depth at low water of 55-ft. Rate of discharge 
is expected to be up to 6,000 tons of crude oil per hour. The 
oil will then be pumped from Finnart through the existing 57- 
mile underground pipeline across Scotland to Grangemouth, 
where storage facilities to accommodate the greatly increased 
supplies of oil are being expanded at a cost of £6 million. 
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“lectrical Installations in Large Dock Areas 





With Special Reference to the Port of London‘ 





By M. RUNDLE, B.Sc., A.M.I.E.E. 


in the consumption of electricity in large dock areas and 
at the same time the range of electrical plant which is 
being employed has been extended. Current high labour 
costs and other economic factors give rise to the belief that this 
process will not only continue but will accelerate in the future. 
In applying electricity on a large scale many problems and 
difficulties arise. Some of these are inseparable from the use of 
power in large quantities, others are the result of unique opera- 
ting conditions. The economic viewpoint is of first importance 
and it is necessary to re-examine traditional policies to deter- 
mine their validity under the changed conditions. This article 
discusses some of these difficulties and describes steps which 
the Port of London Authority are taking to overcome them in 
the groups of docks for which the Authority is responsible. 


Tints has of recent years been a considerable increase 


Electrical Distribution 


The traditional practice in most large dock areas is to distri- 
bute and use electricity in the form of direct current. 

Direct current electricity supplies were first introduced into 
the London Docks in about 1880 when interest had been aroused 
in the possibilities of using electric lighting and this remained its 
principal field of application for about twenty years, although a 
few hand operated travelling cranes were converted to electric 
operation in 1894. 

At first the electricity supplies were obtained from steam 
driven dynamos sited near to the load points but these were 
later superseded by supplies drawn from the public mains and 
introduced into the docks at intake points on the perimeter of 
the docks. Immediately prior to the First World War, high 
voltage networks were laid down by Supply Authorities but by 
this time the economical benefits to be obtained from using 
electrically driven pumps and the improvements in electrically 
operated lifting devices had resulted in the establishment of a 
considerable amount of D.C. operated equipment in the docks, 
frequently necessitating the use of rotary converters for conver- 
sion of high voltage A.C. to D.C. 

In the early days distribution was effected by means of bare 
overhead lines or poles or on insulated brackets mounted on the 
roofs of high buildings. Services were connected through fused 
switches or directly to the intakes or small switchrooms. This 
was an arrangement of great value in a dock area where nume- 
rous small dispersed services have been and still are needed and 
where the distribution network may need to be modified as 
trade and electrical demands change. The element of fire risk 
and danger to maintenance workers where the bare conductors 
pass across the roofs of high buildings, the risk of damage from 
modern mobile cranes and the heavy cross-sectional area of 
conductors needed for long feeders are among the unsatisfactory 
features of this traditional system which have become incteas- 
ingly apparent as the load has risen. 

The task of maintaining the ageing installations, coupled with 
the difficulty of obtaining additional D.C. supplies from the 
public mains and the high capital cost of new conversion plant 
have made it necessary to devise new methods of distributing 
power and to introduce A.C. operated machinery where possible. 


Gradually, medium voltage A.C. underground cable networks 
have been installed to overcome these difficulties and to supply 
the increased demands for electricity. Recently these demands 
together with the increased size of individual items of plant 
have produced a number of separate, compact, heavily loaded 








areas in most docks which cannot be economically supplied at 
medium voltage; accordingly in many areas high voltage distri- 
*This article is based on a lecture delivered to the Association of Super- 


Visine Electrical Engineers in London on 30th January 1958. 


form of a ring main. 
willing to provide high voltage supplies at several convenient 
points on the perimeter, the interconnecting ring main lies out- 
side the docks and is owned by the Supply Authorities. High 
voltage cables may then be laid within the docks to areas of 
heavy load and there transformed to medium voltage A.C. or 
converted to D.C. by mercury-arc rectifiers. 





bution has been adopted with transformer or rectifier substations 
located at centres of load. 


The high voltage systems adopted usually have the basic 
Where the Supply Authorities have been 


Certain large items 
of plant, such as pumps, may be supplied directly at high voltage. 

Where supplies have been made available at only one point 
on the dock perimeter a high voltage ring main has been estab- 
lished by the Port Authority within the dock area and this may 
be operated open or closed depending upon the arrangement of 
the medium voltage network and the protective relay system 
employed. 

With either system several advantages are readily apparent. 

















High-voltage Switchboard in a recently constructed Substation 


Supplies may be purchased in bulk at favourable rates, the distri- 
bution losses and capital costs are low; stand-by facilities are 
easily provided, particularly where the medium voltage network 
is in the form of a ring main; additional substations may be 
established as new load centres arise and the use of 3 phase 
cables for secondary distribution ensures more economic use of 
heavy cable sections. 

At substations established by the Port of London Authority 
11,000/415 volt low loss distribution transformers of 500 K.V.A. 
capacity are common and oil or air circuit breakers are used 
to control the medium voltage distribution. Medium voltage 
cables are generally interconnected through links at distribution 
pillars; services and sub-mains are also connected at these dis- 
tribution pillars through fuse links, whilst very large services 
are supplied at medium or high voltage direct from circuit 
breakers in the substations. 

The type of protection gear which is employed depends, of 
course, on the distribution layout and the discrimination time 
which is available at the supply point. Normally inverse definite 
minimum time earth fault and overcurrent relays are used and 
patent unit protection is provided for the high voltage ring 
cables. On occasions difficulty has been experienced in obtain- 
ing sufficient discrimination time between the Port Authority's 
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Electrical Installations—continued 


circuit breakers and the Supply Authority’s circuit breakers con- 
trolling the incoming supply. In these cases considerable in- 
genuity has had to be exercised and reactors introduced into the 
ring main, whilst instantaneous earth fault relays, high set over- 
current relays and balanced earth fault relays have also been 
employed. Cartridge type fuses are extensively used on medium 
voltage services and on individual items of equipment. 

The bulk of the power is, however, distributed throughout 
the Port of London Authority’s Docks in the form of D.C. and 
this is likely to continue for many years in view of the quantity 
of D.C. plant in service and the extensive underground cable 
networks which have many more years of useful life. As it 
has become difficult to obtain additional D.C. supplies from the 
public mains the present tendency is to restrict the D.C. load 
to items of plant which cannot be replaced by A.C. operated 
machinery because of expense, service life or superior perform- 
ance and to transfer lighting and heating loads to A.C. networks 
where it is not unduly costly to do so. Where additional con- 
version plant is necessary mercury-arc rectifiers are being in- 
Stalled to take advantage of their high efficiency and low 
maintenance requirements. The high capital cost of the latter 
equipment coupled with the conversion and distribution losses 
inseparable from the use of D.C. cannot be avoided at the present 
time. The development of the new semi-conductor rectifiers 
for power purposes, in particular the silicon rectifier, is being 
carefully watched in view of their possible application as unit 
rectifiers. 


Lighting 

It has already been noted that the earliest application of elec- 
tricity in the dock areas was to provide electric lighting and 
even to-day this still represents one of the most important uses. 

In general, the filament lamp is employed in the Port of Lon- 
don Docks in view of the low intensities usually required and 
the small number of hours that the lighting is in use. Where 
possible, installations are connected to an A.C. supply to keep 
the running costs to a minimum by eliminating the cost of the 
conversion losses and the capital charges on the conversion 
plant. It is also possible to use discharge lamps with their high 
efficiency, and light output, where circumstances warrant it. 

Recent studies have shown that where low intensity lighting 
is in use for less than 1,000 hours per annum, the saving in con- 
sumption is usually outweighed by the higher capital cost of 
these types of light unit. For indoor use, where high light in- 
tensities are needed or where the number of hours in use exceeds 
this figure, it is frequently economic to use tubular fluorescent 
lamps and these are being introduced in offices and other places 
where good levels of illumination are required and in machinery 
houses or battery charging stations where night working is com- 
mon. Substantial economies in installation costs have been 
effected by using high output lamps in large buildings such as 
storage or transit sheds where sufficient mounting height exists 
and where the structure allows a prefabricated trunking system 
to be erected comparatively easily. 

The intensity of lighting provided inside buildings, varies 
widely and is of course related to the work carried on there. 
Certain commodities such as timber may be stored under cover 
for long periods without disturbance and simple low intensity 
lighting of the aisles between the timber stacks suffices. Other 
goods passing through transit sheds or warehouses may be 
handled by mobile diesel, petrol or battery-electric trucks and a 
minimum general illumination level of 3 I.m./sq. ft. is con- 
sidered necessary for safe working. In some instances goods 
are sorted, weighed and measured on arrival or before despatch 
and intensities up to 15 I.m./sq. ft. are needed over areas where 
the visual task is severe. In machinery houses and workshops, 
a statutory minimum intensity of illumination is laid down by 
the Factories Act and intensities of 6 to 10 |.m./sq. ft. are usual 
in these places. Offices, canteens and similar buildings are gene- 
rally lit in accordance with the IE.S. code and due regard is 
paid to the quality of the light. 

The standards described may easily be attained in new build- 
ings and with the co-operation of the building designers, the 
electrical engineers can often find it possible to effect economies 


in installation costs. The real problem, however, relat. 5 to the 


difficulty in improving the standard of the installatio. in the 
older buildings. Many of these have an installation () or 4 
years old which was designed when localised, low . :tensity 


lighting was accepted practice. These installations are » ow dye 
for replacement in view of their age and the deterior tion jp 











1 Shed, Tilbury Dock. 


Interior lighting of Baggage Hall, No. 


their condition. It is, unfortunately, difficult to design and install 
lighting schemes at low cost, based on modern principles, ie. 
with a general uniform level of intensity. The size of some of 
these multi-storey buildings and the low mounting heights avail- 
able for the lighting fittings, further complicate the problem. 
This question of re-lighting large, old buildings to modern stan- 
dards is the subject of careful study at the present time, but its 
satisfactory solution may await the development of a cheap, 
high efficiency, low intensity, light sgurce. 

External lighting is required for police or security purposes, 
also at dry docks, on quays, at dock entrances and along access 
roads. In many cases the lights burn for 3,000 to 4,000 hours 
per year and where possible A.C. is being used to take advan- 
tage of the sodium and mercury-fluorescent discharge iamps in 
view of their high efficiency, long life and the resultant low 
maintenance costs. 

As is well known, sodium lighting is the most efficient light 
source but gives poor colour rendering and it is difficult to work 
for long periods in the low average illumination intensities which 
results from its application. For these reasons, the colour cor- 
rected mercury-fluorescent lamp is being extensively used for 
the lighting of quays and other working areas with good results. 
For road lighting, the 140 watt sodium lamps having an average 
light output through life of 9,100 lumens are in use; some autho- 
rities consider it likely that this type of lamp has almost reached 
the limit of its development and that the 250 and 400 watt 
mercury-fluorescent lamps with 9,250 and 12,800 lumens light 
output may be more widely used for road lighting as they be- 
come cheaper and more efficient. In areas such as passenger 
berths where good colour rendering is desired the colour 
corrected mercury-fluorescent lamp is being employed. 

The external quay lights are liable to damage by quay cranes 
and considerable ingenuity has to be displayed in selecting a 
suitable position for them which is relatively free from the risk 
of damage. They are usually mounted on the sides of sheds at 
about 30-ft. mounting height and 400 watt MBF/U 12,800 lumens 
colour corrected mercury-fluorescent lamps are frequently em- 
ployed in weatherproof, outdoor pattern, floodlight fittings to 
provide the minimum average illumination of 3 to 4 l.m./sq. ft. 
at quay level which is necessary where mobile mechanical hand- 
ling plant is used. 

Entrance lighting has in the past consisted of 500 or 1,000 watt 
filament lamps in cut-off lanterns mounted on 35-ft. columns: 
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here again the discharge lamp is finding an application and a 
recent installation consisting of 400 watt MBF/U lamps in out- 
door floodlight fittings mounted 25-ft. from ground level appears 
to give satisfactory results. 

Police lighting usually takes the form of a skeleton installa- 
tion employing filament lamps in simple multi-mirror reflector 
fittings. The 80 watt MBF/U lamp with its high output of 2,480 
lumens, a figure comparable with the output of a 150 watt fila- 
ment lamp, has a higher efficiency and long life. This light 
source appears to have attractive possibilities for police lighting, 
as the latter is in use for about 4,000 hours per year but so far 
it has not been employed by the Port of London Authority for 
this purpose, because of doubts about security during the dark 
period associated with the process of lighting up. 

The provision of temporary lighting on board ships when 
cargo is being worked is peculiar to docks and is worthy of 
special attention. Where D.C. supplies are used the voltage to 
earth does not exceed 250 volts and mains voltage is acceptable. 
Now that A.C. supplies are being widely used with a peak 
voltage to earth of approximately 340 there is a consequent in- 
crease in shock dangers. Double wound transformers having 
110 volt secondaries with the centre point earthed are being 
installed for temporary cargo lighting supplies. The 55 volts 
R.M.S. to earth is considered to be safe under almost all con- 
ditions. Similar transformers are being introduced where A.C. 
portable tools are in use as recommended by H.M. Inspector 
of Factories. 

In all lighting installations, the efficiency falls off rapidly un- 
less reflectors are cleaned and defective lamps replaced at regu- 
lar intervals. Many thousands of lights are in use in the Port 
of London Authority’s docks, and about 20,000 lamps are pur- 
chased annually, indicating that lighting maintenance is a task 
of some magnitude. The long life and high output associated 
with discharge lamps will certainly reduce the maintenance 
required and on road lighting where the number of burning 
hours per annum approaches the guaranteed life of the lamps 
it is thought that block replacement, as frequently adopted by 
local authorities, may prove advantageous. The cost of replac- 
ing damaged lighting fittings is appreciable and in transit sheds 
where mobile cranes and trucks operate the number of lighting 
fittings damaged may often be reduced by careful selection of 














Interior of Impounding Station, Royal Albert Dock. 


the mounting position. Where standard dispersive or high level 
lighti: fittings are used in conjunction with filament lamps 
the unit is inexpensive and the cost of a replacement fitting may 
be exceded by the labour cost involved in doing the work. With 
fluore--ent fittings the converse is often true. 
Pumps: Piant 

Fo he considerable amount of pumping plant which per- 


forms important functions in large dock areas it is usual to 
provide spare pumping capacity and duplicate electricity sup- 
plies in order to guard against equipment failure and to facili- 
tate maintenance. The pump motors have high or medium 
voltage windings, the former being preferred for motors of 350 
h.p. or over. Slip-ring machines or squirrel-cage machines with 
direct-on-line starting are employed with power factor correc- 
tion by capacitors; in some instances synchronous machines are 
in use and these are fitted with D.C. exciters. 

In a typical impounding station 70 to 100 million gallons of 
water are impounded daily. If the amount of silt in suspension 
in the water varies with the state of the tide it is clear that the 
duration of pumping will be an important factor in reducing 
the cost of dredging the docks. The economic use of plant and 
the maximum demand charges set a limit to the reduction in 
impounding time. 

These considerations had an important bearing on the design 
of an impounding station recently commissioned in one of the 
Port of London Authority’s dock areas. 

In this station four pump units are installed, two of large capa- 
city driven by 540 h.p. 6,300 volt, 3 phase slip-ring induction 
motors and two smaller units powered by similar motors of 
370 h.p. The motor speed of 740 r.p.m. is not the optimum 
for the pumps and speed reducing gear-box units are employed. 
Rotor resistance control is used for motor starting; an automatic 
motor-driven liquid starter controlling the rotor circuit external 
resistance. Power factor correction is by means of capacitors 
and heaters fitted to the motors to prevent condensation on 
cold windings. These heaters are automatically energised from 
a 240 volt A.C. supply when the motors are switched off. 

Each pump motor may be controlled locally or from a remote 
control station approximately two miles away by means of super- 
visory control equipment; the two stations being interconnected 
by means of telephone pilot lines. Interlocks are provided to 
prevent starting with unsafe suction, low culvert water level or 
under other fault conditions. 

For de-watering dry docks large pumps similar to the ones 
just described are in use and the electrical installations are 
much the same. In one of the groups of docks in the Port of 
London the impounding pumps, because of their excellent per- 
formance when pumping against a low head, are used in the 
initial stages of dry-dock de-watering. This is not a usual 
arrangement but where it can be adopted results in the greater 
utilisation of plant with a consequent increase in working effi- 
ciency and lower capital costs; it is of interest in view of earlier 
remarks on impounding pump size, duration of pumping and 
maximum demand charges. 

Where power is distributed as D.C. the pump motors must 
be suitable for this supply but the more robust A.C. drive is 
gradually replacing D.C. operated units as the latter reach the 
end of their life. 

Small D.C. or medium voltage A.C. motors are installed at 
dry docks to deal with seepage water and these are usually auto- 
matically controlled by float switch devices. 

As much heavy dock machinery is still hydraulically operated 
electrically driven hydraulic pumping plant is still important in 
many large dock areas. The hydraulic pressure is generally 
maintained by accumulators situated near load points and at the 
pumping station. Changes in accumulator level are relayed to 
the pumping station and the output of the pumps is varied 
automatically. In the older station variable speed D.C. motors 
were used and speed changes effected by rheostatic control; in 
later stations where constant speed A.C. motors are used means 
have been devised to vary the pump output. 


In a recently constructed hydraulic station the equipment pro- 
vides for fully automatic pumping regulated according to the 
demand. In addition to complete protection of all the equip- 
ment, remote control of the installation is effected over a super- 
visory control system from a control station about three miles 
away. 


Two pump units are installed, each driven by a 180 h.p. squir- 
rel cage motor which are started direct-on-line. The motors are 
started off-load; the pump being disconnected by emptying the 
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fluid coupling, the latter is then filled with oil automatically at 
a pre-set time after the motor has started. Limit switches are 
fitted to the accumulator which control the accumulator level be- 
tween the upper and lower limits. The lower limit switch starts 
the motor whilst the upper switch controls the emptying of the 
coupling. The motor continues to run light for a few minutes 
after the conpling is emptied so reducing the frequency of motor 
starting. The oil for the fluid coupling is passed through a 
water cooled heat exchanger which dissipates the slip power 
during starting and also the full speed losses during running. 

Normally one pump is sufficient to maintain the accumulator 
level between the limits prescribed; in the event of heavy load 
demands causing a continued fall in accumulator level additional 
limit switches operate to bring the second pump into service. 

In addition to the main pumps a drainage pump is provided 
and controlled automatically by a float switch device in the 
sump. 

Comprehensive protection and indication facilities are pro- 
vided. In addition to the usual undervoltage, over current and 
single phasing and earth leakage protection, the bearing tem- 
peratures and temperature of the fluid in the coupling are con- 
tinuously monitored. Failure of suction head, indicating loss 
of inlet water, is automatically indicated. 

Many alarms and indications are provided, and repeated in 
the remote control station. 


Quay Cranes 


The most important item of cargo handling machinery in the 
Port of London docks is the quay crane. Over the past 50 years 
electrically operated quay cranes have progressively replaced the 
earlier hydraulic cranes. At the present time about three- 
quarters of the 600 quay cranes in the Port of London Autho- 
rity’s docks are electrically driven. 

The standard 3 ton level-luffing portal quay crane has been 
widely adopted and this has an outreach of 65 to 80-ft., a hoisting 
speed of about 240 ft./min. and a luffing speed of 120 ft./min. 
with a 3 ton load. In post war years 5 and 7 ton cranes of this 
type with outreaches of 80-ft. or more have made their appear- 
ance at London and elsewhere. The Port of London Authority 
have adopted the 5 ton level-luffing portal quay crane as the 
standard heavy duty crane and the ones in use have a hoisting 
speed of 200 ft./min. and a luffing speed of 60 ft./min. on maxi- 
mum load. 

Many of the older cranes in the Authority’s docks have drum 
type controllers with contactor panels for hoist and luff. Main- 
tenance of drum type controllers is a considerable item and in 
later models the joystick pattern cam-operated master controller 
has been introduced which should result in a reduction in the 
amount of contact dressing. The luff and slew controls have 
been combined and a separate but similar controller is pro- 
vided for the hoist motor. 

The modern D.C. cranes have been fitted with a pilot-motor- 
driven master control relay operating on the hoist and luff 
motions and giving automatic notching of the motor. The maxi- 
mum rate of acceleration of the main motor is limited by the 
pre-set maximum speed of the relay pilot motor; a load sensitive 
relay is used to vary the speed of the latter. 

By adopting this arrangement the fastest safe handling speeds 
are automatically selected over the extreme range of loads, the 
crane driver whilst unable to affect the maximum rate of accelera- 
tion or deceleration still retains control of the maximum speed 
which may be attained by the hook. In consequence the power 
is always supplied smoothly to the motor at a pre-selected rate 
which is unaffected by poor driving and results in increased 
brush and commutator life and reduced maintenance. 

The difficulty of obtaining additional supplies of D.C. power 
from the public mains has led to the introduction of A.C. 
operated quay cranes in certain dock areas where additional 
rectifier plant and costly D.C. mains would be required. As the 
existing D.C. distribution networks are replaced by medium 
voltage A.C. networks it is likely that more of this type of 
plant will be introduced. In one dock area where the D.C. 
mains are being completely withdrawn a number of A.C. quay 
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able and scheduled to remain will be fitted with unit rectifier, In | 
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of similar installations in other dock areas. eck 
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Quayside Cranes, West India Dock. 


standard A.C. slip-ring induction motors. Speed control for luff 
and slew is generally obtained by the use of contactors operated 
by the joystick controller which varies the resistance of the 
rotor circuit of standard slip-ring motors. For the hoisting and 
lowering motions special arrangements are necessary. In one 
scheme which has been employed successfully two slip-ring 
machines are employed. . 


The larger of these two motors is rated at 75 per cent. of the 
normal motor h.p. and is geared to run the hook at the crane’s 
rated speed. The smaller motor is 50 per cent. of the normal 
h.p. and runs the hook at twice the rated speed. The small 
motor may drive the hook in either direction but the large motor 
is always connected to run in the hoisting direction. 


When the lowering motion is in use the main motor has its 
rotor open circuited and thus exerts no torque. The small motor f 
drives the hook down and as the speed of lowering increases the 
main motor rotor voltage rises causing voltage sensitive relays 
to operate contactors which introduce rotor resistance in suc- 
cessive stages. The opposing or retarding torque thus produced 
by the main motor prevents overhauling whilst the maximum 
value of the speed depends upon the settings of the voltage 7 
relays and the position of the master controller. i 


During hoisting the main and small motors assist each other, 7 
but the smaller motor has rotor resistance in circuit which limits 9 
its speed so that it corresponds with that of the main motor. | 
Creeping notches and some plain rotor resistance stages are pro- © 
vided. With light loads or empty hook a load relay operates, 
cutting out the main motor and automatically accelerating the 
small motor so that hoisting occurs at twice normal full load 
hoisting speed. 

Whilst it is still early to give a definite opinion it is conf- 7 
dently expected that the electrical maintenance required by these § 
A.C. cranes will be much less than with corresponding D.C. 
plant. The cam-operated master controllers perform only light 
duty and the maintenance of slip ring motors compares favour- 
ably with D.C. machines. As the contactors make and break 
A.C., the duty is less severe and very infrequent attention should J 
suffice. The effects of bad driving are almost eliminated and 
this should reduce the amount of maintenance needed. 







































prese! 
jabou 
mech 

In | 
electr 
maint 
slowe 
reduc 
and i 
obtai: 
and ¢ 
Auth 

A 
in us 
» The 
' cells 
| altho 


Wi 


ca) 
ab 


wi 
an 

























or luff 
erated 
of the 
g and 
Nn one 
p-ring 


of the 
rane’s 
ormal 
small 
notor 


aS its 
notor 
S the 
elays 

suc- 
uced 
mum 
Itage 


ther, Pi 


mits 


otor. F 
pro- 
ates, | 


the 
load 


onfi- § 
hese § 
D.C. | 


ight 
our- 
‘eak 
yuld 


and § 











April, 195% 


Electric Vehicles 

In handling cargo from quayside to warehouse and between 
warehouse and the vehicle which is to move it away from the 
dock area, mobile plant has been employed in increasing quan- 
tities in recent years. The high capital cost involved in 
mechanising a cargo berth, the variety of plant required to deal 
with a wide range of commodities and, not least, the need to 
preserve good labour relations in what is traditionally a manual 
labour industry, all have their effect on the rate at which 
mechanisation proceeds. 

In the process of mechanisation of cargo handling the battery- 
electric vehicle plays a part. Although generally cheaper to 
maintain than its diesel or petrol driven counterpart, it is usually 
slower. Its speed may be increased only by correspondingly 
reducing the number of working hours between battery charges 
and it is already difficult with some battery-electric trucks, to 
obtain a full day’s work without a change of battery. For this, 


' and other reasons, few mobile cranes in use in the Port of London 
' Authority’s docks are battery-driven. 


A number of heavy duty battery operated fork-lift trucks are 
in use in the docks and these have a capacity of 1 to 2 tons. 


| The power supply is obtained from a lead-acid battery of 14 


cells with a capacity of about 360 amp hours at the 5 hour rate 
although some larger trucks have 560 amp-hour batteries. 
The electric motors are of the totally enclosed type and some 


manufacturers offer motors with silicone insulation on the arma- 


Patient ign 


» pump motor contactor. 





ture and field coils. The travel motor is series wound pro- 


> ducing high tractive effort at low speeds and propelling the 
' machine at about 5 m.p.h. The lift and tilt actions are usually 


obtained through a hydraulic system, a compound wound motor 
being used to drive the hydraulic pump. Control of both 
travelling and lifting motors is by means of contactors. A foot 


| operated master controller operates the contactor for the travel 


motor and up to four forward and four reverse speeds are 
obtainable; a separate lever is engaged for reversing. Starting 
and stopping of the lifting motor is effected from the hydraulic 
control handle or handles, a switch on the valves closing the 
Brakes may be hydraulic and foot 


operated; a mechanical hand brake is provided for parking pur- 
poses. 








Truck Battery Changing Station, Royal Albert Dock. 


‘The battery-driven platform truck is the most common and 
widely used vehicle in the Port of London Authority’s docks. 


About i50 of these vehicles are in use, most of them have a 
capaci'y of 2 tons and possess a loading platform 8-ft. long by 
about *-ft. wide; in some models, the driver stands to one side 
of the centre line to give an extra space which is often useful 
when rrying long loads. The truck, which has three forward 
and r verse speeds, moves at about 5 m.p.h. and operates off 
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a 28 volt battery having a capacity of about 320 ampere-hours 
at the 5 hour rate. 

The tractive effort is obtained from totally enclosed series 
wound motors directly coupled to the driving axles. Speed 
control is obtained by series parallel field control and the speed 
is selected by operation of a drum type controller. A quick 
make and break contactor is fitted which is worked by a foot 
pedal and interlocked with the controller. 

The machines are robust, efficient, easy to drive, highly 
manoeuvrable and require little maintenance. 

In the large dock areas, mobile canteen vehicles are used and 
about 20 of these are battery operated using 72 volt 224 ampere- 
hour lead-acid batteries. An enclosed, ventilated and protected 
series wound traction motor provides the drive and speed con- 
trol is by means of a solenoid contactor operated by an auto- 
matic delayed action foot switch; a separate reverse switch is 
provided. The vehicle travels at about 12 m.p.h. on the level 
and covers about 30 miles between charges. Head lights, side 
and tail lights are fitted and an ampere-hour meter is standard. 
The electrical equipment on these vehicles has reached a high 
stage of development and like the other electrical vehicles they 
are robust and reliable, although a minor disadvantage is the 
comparatively low speed. 

In examining the economic factors arising out of the intro- 
duction of electric vehicles the cost of providing battery charg- 
ing facilities cannot be overlooked. In general it is necessary to 
provide centralised battery charging stations at convenient 
points in the areas in which groups of trucks operate. To offset 
this cost it is usual to carry out battery charging at night, for 
in an area such as a dock, where peak power demand occurs 
during the day, the cost of battery charging at night is related 
solely to the k.W.H. charges. With an electricity tariff having 
a steady reduction in cost per k.W.H. as the load factor im- 
proves, the night load becomes more and more economic. 


Remote Control and Supervisory System 

The increased complexity of electrical installations has led in 
recent years to the extensive use of automatically controlled 
equipment with safety features incorporated in the design. As 
the ‘cost of labour has risen economies in its use have been 
effected by presenting essential information on the working of 
such plant together with indications of faulty operation and con- 
trol facilities at central points where highly skilled workers or 
supervising engineers are stationed. 

In preceding paragraphs it has been noted that the latest 
hydraulic and impounding stations in the Port of London docks 
have been designed for fully automatic operation and the pro- 
vision of remote control and supervisory features. Similar indi- 
cation facilities are being included in the designs for new high 
voltage ring main distribution networks and it is likely that in 
due course the largest of these will be remotely operated from 
a central control room. 

Two distinct types of remote control and supervisory systems 
are in general use varying widely in scope, application and 
design. 

The first of these arrangements is the direct-wire system in 
which a separate wire or cable core is required for each signal 
transmitted. The voltage of operation may be as high as 240 
volts but modern practice is to use multicore cables of the tele- 
phone type and to restrict the operating voltage to 50 volts. 
This allows the use of highly reliable telephone relays and asso- 
ciated light current apparatus and permits control of heavy 
currents to be effected by means of small interposing relays and 
contactors. The small currents required for relay operation 
permit the use of light cable sections and in the Port of London 
Authority’s installations 20 pair multicore cables with 20 lb./mile 
conductor are being employed. The paper insulated lead alloy 
sheathed cable, possibly with wire armouring and bitumenous 
serving has been largely supplanted by polythene or P.V.C. in- 
sulated, single wire armoured and P.V.C. served cable because 
of the lower cost, lightness and non-hygroscopic properties of 
the latter type. The early difficulties associated with the jointing 
and termination of thermoplastic cables can now be said to have 
been overcome. 








The direct-wire system is simple, reliable and relatively cheap 
to install, particularly if, as is usual, the pilot cable can be laid 
at the same time and over the same routes as the high voltage 
cables. 

With a 20 pair cable laid in the form of a ring the number 
of controls or indications which can be relayed to the central 
point approaches the number of cores in the cable, i.e. about 40. 
If the cable is not connected to form a ring or is opened at the 
remote end the possible number of indications and control 
signals which may be transmitted is approximately doubled. 

In the case of switchgear it is usual to indicate switch posi- 
tions open or closed and if remote operation for closing and 
tripping is required at least four pilot cores will be needed for 
each switch. There is, of course, a limit to the number of indi- 
cations and operations which may be carried out on a direct 
wire basis using a multi-core cable of economic size. This is 
frequently reached much sooner than was expected when the 
system was laid down as additional facilities and alarm features 
are usually added to improve or extend the system. 

To meet this position the second type of remote control and 
supervisory system was developed which utilises a number of 
trains of impulses forming a coded system. Each signal has its 
own code and a number of codes may be transmitted over one 
pair of pilot cores. The normal telephone dialling system is an 
example of this arrangement where the act of dialling a sub- 
scriber’s number involves the despatch of a series of impulses 
along the telephone cable cores. 

A coded system requires more costly apparatus than a direct- 
wire system but a smaller pilot cable will suffice for many dozens 
of signals and it is frequently possible to use pilot lines rented 
from the Post Office instead of incurring the capital cost of 
laying a multi-core pilot cable. 

Both direct-wire and coded systems are in use or planned for 
installation in the Port of London Authority’s docks. The direct- 
wire system will be employed for indication of high voltage 
switchgear positions and the operation of protective relays in 
substations; pilot cores will also be available for use with por- 
table telephones for communication between the remote control 
room and the substations in the event of a fault occur- 
ring or during routine maintenance work. At a later date if 
it is decided to extend the network or to provide remote opera- 
tion of switchgear, the number of pilot cores in the cable will 
prove inadequate but a simplified and limited coded system is 
commercially available which may be installed to increase the 
number of supervisory controls and indications that can be trans- 
mitted over the 20 pair, 20 lb./mile telephone cable. 

The coded system is in use at both the latest pumping stations 
for control of impounding and hydraulic pumps. In both cases 
coded impulse trains are transmitted from the pumping station 
to the central control point or vice versa. The impulse trains 
comprise normal and reversed polarity impulses, the total num- 
ber of which is kept constant for any particular installation; the 
sequence and number of normal and reversed impulses is, how- 
ever, varied to provide the discriminating code. 

The system is extensible in groups of 24 controls or indica- 
tions to a maximum of 576 using one pair of pilot cores. It is 
a feature of such systems that it provides for a “ selection-before- 
operation ” sequence to safeguard against accidental or incorrect 
operation. 

When it is desired to perform a control function on a device 
the remote control panel is operated causing the train of im- 
pulses associated with the device to be transmitted to the other 
remote station where they are counted by rotary selection 
switches. If the number of impulses in the train is correct an 
illuminated indication is given at the control station. The 
operation is then carried out by pressing the control button for 
“start,” “stop,” “close” or “trip” as appropriate. A signal is 
then transmitted to operate the remote interposing relays and 
effect the control operation. Indication that the operation is 
complete is relayed back to the control room. 

Alarm or fault indications are given by impulse trains origi- 
nating at the pumping station and lighting the appropriate alarm 
plaque on the control station panel at the same time operating 
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an alarm bell. The latter may be silenced when the s) ‘eryising 
engineer operates the silence key but visual indicatio: remains 
until the alarm condition is removed. Should the ; 


‘rm Im. 
pulse train be incorrectly transmitted due to interferen 2 jt vil 
be repeatedly transmitted until correctly received. 

At the central control station a control and mimic diagram 
panel is installed which carries the alarms, indication |: nps ang 
control keys. In addition the use of current transfo: mers jy 
motor circuits enables the pump motor current to be cisplayeg 
on an ammeter. Special current transformers are necessary ty 


reduce the current in the pilot cable to an acceptable low valye 
A selection switch is provided which enables the mete: Ng con- 
nections to be made to the appropriate pump motor over the 
Supervisory control equipment. Other devices transmit details 
of the hydraulic accumulator level and pump discharge pressure 
the latter being recorded on a continuous chart recorder. 











Medium Voltage Switchboard, 
King George V Dock. 


Remote Control Panel for 
Hydraulic Pumping Station. 


Radio Telephony 


Soon after the end of the Second World War experiments con- 
ducted with the object of improving ship to shore communicz 
tions on the River Thames led to the establishment by the 
G.P.O. of a radio-telephone service linking ships in the river 
and the national telephone network through a shore based radio 
transmitting and receiving station. This proved so useful to the 
Port of London Authority in conducting port operations that 
it decided in 1952 to set up its own private radio-telephone 
system solely for this purpose. The service has expanded and 


now an extensive installation exists used by the River Service F 


launches, salvage craft, tugs, floating cranes and the dredging fleet 
and by the shore based police and ambulance services. 


There is a common station situated on high ground which f 


houses the base station for the three main services, viz., Police, 


River and Dredging and which transmits messages received by | 
land lines from the various control stations to the respective [ 


vessels or mobile land vehicles over the frequency channels 
allotted for this purpose. 

Main and standby transmitters are installed at the central 
station for use by the Police Service and River Service and the 
main transmitter is installed there for use by the Dredging 
Service. 


A central police information room is established at the Royal | 
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group of docks which supplies information and instructions to | 


cars, motorcycle patrols and ambulances throughout the dock § 


undertaking. In the event of failure of the main transmitter 
the standby unit is brought into service by remote switching 
from this Information Room over a radio link; in emergencies 
this radio link may be operated instead of the normal G P.O. 
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land line. ! ortable transmitter/receiver units are provided at each 
dock group for use with walkie-talkie sets or as temporary 
mobile stations. The equipment is amplitude modulated and 
operates at 99.4 m/c’s in the band of frequencies reserved for 
use by Police, Fire and Ambulance services. 

Control points for the River Service are established at Wool- 
wich and at Tilbury connected by land lines with the central 
transmitting station, change-over from main to standby trans- 
miter is available over land lines from Woolwich. Emergency 
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ary to ynits are installed at these control points and reverse frequency 

’ Value working guards against interruption to the service result- 

Ng con. ing from a land line failure. A number of river patrol launches 

ver the are equipped with radio-telephone equipment, as well as salvage 

details vessels and the Authority’s inspection vessel St. Katharine. 
This ensures that the Assistant Harbour Masters at Woolwich 


es . . “a. . . 
: ae and Tilbury are kept informed of traffic and visibility conditions 


in sections of the river for which they are responsible and 
enables immediate action to be taken to remove dangers to 
navigation. ‘ ne 

The control station for the Dredging R/T service is at the 
Marine Engineer’s Office, Surrey Commercial Docks and it is 
from this point that the Dredging Superintendent or Marine 
Engineer directs the dredging activities in the enclosed docks 
and in the river. Land lines connect this control station with 
the central transmitter and also with the Surrey Commercial 
Docks Police office. After normal working hours the latter takes 
over as the base station to ensure that in emergencies the dredg- 
ing vessels are in communication with a manned shore station. 

At each of the five groups of docks a fixed short-range base 
station is located operating on its own channel and providing 
the Dockmaster with the facility for controlling floating cranes, 
dredgers and tugs working in his dock area. In order to effect 
an economy in the number of frequencies employed, London 
Docks and Tilbury Docks use the same channel but the limited 
range of the transmitters prevents radio interference between 
the two stations. The tugs, dredgers, and floating cranes which 
may move from one dock group to another have multi-channel 
transmitter/receiver units capable of operating on any of the 
marine channels. The marine services operate in the band of 
frequencies between 158 and 164 m/c’s and are amplitude modu- 
» lated. 
E All the radio-telephones used by the Port Authority are of 
| similar design. The mobile transmitter/receiver units, however, 
/ may be divided into three groups having R.F. power outputs of 
1 to 2, 3 to 5 and 10 to 15 watts, the upper limits varying with 


con- 
nica & # the operating frequency. Equipment in each group varies in 
the & the facilities provided and the range of operating voltages. Gene- 
river § | tal requirements for the various services covered are met by 
adio — |.-—« each group and include single or double frequency Simplex, single 
the f or multiple channel working with operating voltages of 6, 12 
that or 24 volts D.C. and 100 to 150 or 200 to 250 volts A.C. 
one f The circuits used in all three groups are basically similar em- 
and} Pploying a double superhet in the receiver section although some 
vice H+‘ Teceivers are fitted with a crystal controlled local oscillator. All 
fect! # mobile units are fitted with an 8-pin socket for use with a 
2 Standard test set which fully monitors the transmitter and re- 
hich | +~—«Ceiver circuits. This enables field and routine tests to be carried 
lice, F out with a minimum of disturbance to the equipment or service. 
| by Base station equipments have a double superhet receiver sec- 
tive | tion which is basically the asme as that in the mobile units and in 
nels « every case it is fitted with a carrier-operate mute relays. The 
4 power amplifier employs a twin tetrode push-pull circuit with 
tral | an R.F. output of 10 to 15 watts. All the base stations can be 
the © arranged for local, extension or remote control. 
ing § In the latter case, D.C. signalling is used to switch power 
Supplies and for transmit/receive operation. On double fre- 
val quency services additional facilities are provided to enable 
to & “talk-through ” operation or “ ship-to-ship” working using the 
ack base station as a repeater. In this condition an extra pair of 
ter coniacts on the carrier-operated mute relay in the base station 
ing are used to switch the transmitter. The control station still 
ies ret. ns over-riding control and can monitor transmissions under 


0. th 


alk-through conditions. 
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Switching circuits use 50 volts D.C. and are two or four wire 
systems depending upon the facilities provided. Moving coil 
microphones are used and the gain of the line amplifier is 
arranged so that its output complies with G.P.O. regulations. 
The distance over which these remote control units can be satis- 
factorily operated is normally limited by the total D.C. loop re- 
sistance of the Post Office lines. 

The system has in general operated satisfactorily and its 
value is indicated by the rapid growth of the installation in the 
past few years. The equipment used has proved to be robust, 
efficient, adaptable and reliable but the continuance of this good 
service is, of course, dependent upon the quality of the main- 
tenance and adjustment it receives. 

A radio repair workshop has been established for the main- 
tenance of the main transmitting station, the nine base stations 
and the 96 mobile stations which are in use. This workshop is 
equipped with expensive test instruments and is manned by 
skilled technicians who carry out routine servicing and effect 
repairs. A planned maintenance system is being evolved which, 
it is expected will avoid the breakdown of radio equipment in 
service and ensure economic operation of the system. 
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The Thames Navigation Service 
New P.L.A. Scheme to Assist Shipping 


Since 1948 the Port of London Authority has introduced pro- 
gressively schemes for using radio-telephony to assist shipping 
and port operations. The original scheme was based on the 
Thames Radio Service of the General Post Office but in the light 
of technical developments, further schemes were introduced from 
1952/55 embodying private systems for the Authority’s river 
craft, police services and dockmasters. These schemes included 
the Authority’s fleet of dredging and salvage craft, dock tugs and 
floating cranes. Provision was also made to include channels 
for shipping to communicate with the dockmasters at all of the 
five dock systems and with the Assistant Harbour Master, Tilbury 
Landing Stage. These private systems all operated with ampli- 
tude modulation. 

During this period there were a number of international dis- 
cussions as to whether amplitude modulation or frequency modu- 
lation should be adopted and it was not until July, 1955 that 
agreement was reached to use frequency modulation. _Inter- 
national discussions then continued on the allocation of fre- 
quencies for Port Communications and it was not until 1956 that 
agreement was reached. 

Concurrently a Working Party was set up in 1956 under the 
auspices of Trinity House to consider and report on the particular 
problems of asistance to shipping during reduced visibility. As 
a result of these deliberations the Authority have decided to 
introduce a scheme for the Port of London to be known as the 
Thames Navigation Service which it is hoped will be inaugurated 
in the spring of 1959. 


Operations Room 


This Service will function from an Operations Room which is 
to be erected at Gravesend, and will be under the control of the 
Harbour Master, Lower District. It will be manned continuously 
and will embody a network of communications to receive essential 
information which will be transmitted by radio-telephony fre- 
quency modulated, using frequencies allocated in accordance with 
the international agreement. 

The system will comprise nine channels. The International 
“Calling and Safety” Channel No. 16 will be used by vessels 
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The Thames Navigation Service—continued 
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entering the port to make initial contact with the Operations 
Room. Thereafter, vessels will be told to switch to one or other 
of the remaining channels as directed by the duty officer on the 
following basis. The river will be divided into two sectors, the 
east sector extending from the seaward limit to Gravesend and 
the west sector from Gravesend to London Bridge. 

Three channels will be allocated to the east sector, viz Channels 
12, 20 and 18. The first, No. 12, is intended primarily for small 
vessels although it may be used by larger vessels when radio 
traffic is light. Channel 20 will be used for large vessels and 
Channel 18 will be used to supplement as and when necessary. 

Three channels will be allocated correspondingly to the west 
sector, viz. Channels 14, 22 and 21, No. 14 taking over from No. 
12 and 22 and 21 taking over from Nos. 20 and 18 respectively. 

It is intended to commence operations on two channels per 
sector (viz. Channels 12 and 20 east sector, Channels 14 and 22 
west sector) and extend the service to include Channels 18 and 
21 when the volume of R/T traffic necessitates the additional 
facilities. 

Channel No. 6 will be available for inter-ship communication. 
Channel No. 19 has been earmarked for use as a berthing fre- 
quency for tankers using oil wharves at Thames Haven, Shell 
Haven, Canvey and the Medway. 

Channels 16, 6, 12 and 14 are simplex and Channels 20. 18, 22, 
21 and 19 are duplex. 

This allocation of channels is designed to cater for small ves- 
sels with only the minimum of R/T equipment. Such vessels 
could, if desired, operate on four simplex channels only, viz. Nos. 
16, 6, 12 and 14; larger vessels will probably require at least eight 
channel sets which it is anticipated they will also require when 
using other ports at home and abroad. The use of two alterna- 
tive channels for large vessels in each sector will avoid congestion. 

The service will be of value at all times but particularly during 
periods of reduced visibility. In order to have the necessary data 
available the Authority intend to introduce radar to assist in pro- 
viding this information. For this purpose a radar scanner will 
be erected on the Operations Room and will give surveillance of 

Gravesend Reach. (See Diagram—Stage I.) In addition, the 





harbour service launches covering the river from Erith to the 
seaward limit will also be fitted with radar. 

This will enable the Operations Room during times of reduced 
visibility to have an appreciation of the volume of shipping in 
Gravesend Reach so that vessels can be advised whether to pro- 
ceed up-river to an anchorage or to wait until accommodation is 
available. The scheme has also been designed so that radar 
coverage can be extended to the seaward limit if it be considered 
desirable in the future. (See Diagram—Stage II.) 

The intention is to pass such navigational information as is 
common to all vessels on a broadcast lasting a few minutes once 
every half hour leaving the rest of'the period available for ships 
to ask for any particular or supplementary information they may 
desire. The information required by the Operations Room will 
be obtained from the following sources: 

(a) The Authority’s harbour service craft will be in radio 

communication with the Operations Room and will supply 
necessary information regarding river navigation, including 
the state of reaches, visibility, obstructions, wrecks, dredg- 
ing and salvage operations. 
The dockmasters will be in direct telephonic communica- 
tion with the Operations Room and will provide their 
intended programme on each tide of vessels arriving and 
departing and report on local visibility. 
Harbour service piers and certain selected riverside 
wharves will also supply visibility reports. 
Special weather forecasts for the river and approaches will 
be obtained from the Meteorological Office. 
From the recording of readings from remote tide gauges 
and visibility recorders direct in the Operations Room, 
methods of achieving which are under consideration. 
The current situation in Gravesend Reach from the radar 
displays. 

The scheme is intended to assist in co-ordinating the activities 
of all authorities engaged in shipping. These include pilots, 
H.M. Customs and Excise and the Port Health Authority. These 
bodies function from the Gravesend area and this is the primary 
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reason for the Operations Room being situated alongside the 
Royal Terrace Pier which is the pilot boarding station. Pre- 
liminary arrangements have been made for H.M. Customs and 
the Port Health Authority to be represented in the Operations 
Room building so that vessels can be boarded before arrival at 
Gravesend, thus expediting their passage through the Gravesend 


controls. 


Within the Operations Room there will be a large scale panor- 
amic plan of the river from the seaward limit to London Bridge. 
On this will be recorded and maintained the position of vessels 


} lying at buoys and anchorages, the position of wrecks and obstruc- 
§ tions, the degree of visibility at all points, the state of the tide 
and any other features of navigational significance. There will 


be a viewing gallery at the rear through which pilots can see the 
state of the river in all its aspects and discuss with the duty officer 


| any particular problem before they proceed afloat. 


The duty officers will know in advance of expected arrivals and 
As vessels enter the port limits they will make initial 


Metallurgical Progress in Dock 
and Harbour Engineering 


By J. LOMAX 


In many fields of industry significant developments are merely 
reported as out-of-the-way notes or comments which describe 
the work done by research institutes or metallurgical labora- 
tories in different parts of the world. For example, the modern 
permanent magnet industry largely owes its vast development in 
this country to an obscure paragraph in an odd corner of a tech- 
nical journal, reporting the discovery of a new material by a 
Japanese research worker. This paragraph was noticed by an in- 
terested information officer, reported to senior technicians, and 
instantly appreciated as a development of enormous potential 
importance. 

While the details of recent metallurgical progress that follow 
may not appear sensational or contain anything so exciting and 
influential as the above, they indicate directions in which 
advances are taking place, and should be studied carefully by 
the engineer for equivalent reasons. 


Crack Detection 


One of the most important requirements is the ability to de- 
tect cracks and other surface defects in metallic parts. The use 
of the fluorescent penetrant dyes for this purpose is not wholly 
new. The part suspected is studied under black light, but 
hitherto, because of improper process control, human failings 
and the limiting sensitivity of the penetrant, the process has not 
been regarded as 100 per cent. foolproof. The latest refinement, 
however, is the post-emulsion process, in which the components 
or parts are immersed in an emulsifier following the penetrant. 
This is claimed to give a much more trustworthy result. _ 

For the cathodic protection of metals, such as steel piling, 
etc., against corrosion, a new magnesium alloy containing man- 
ganese has recently been introduced and is claimed to be superior 
to the usual alloys for sacrificial anodes. The new alloy will 
deliver from 20 to 30 per cent. more current to a polarised 
cathode. In saline soils there is also an advantage in current 
efficiency. Polarisation characteristics and corrosion distribu- 


tion are similar to those of the conventional magnesium alloy, 
whic: contains 6 per cent. aluminium, 3 per cent. zinc. 
Proiction of Piling 


The protection of steel piling in and above the sea has been 


effec'ed by the use of vinyl paint in the atmospheric zone. In 
the ost corrosive environment, which is the splash zone, a 
cho'-: may be made between gunite, monel high nickel copper 
allo or plastic jacketing, porcelain enamelling, sheet neoprene, 
flax: sprayed polyethylene, metallising, and plastic tapes or 





after, through the appropriate port channels to which they will 
be directed, they can impart and receive precise information 
regarding draft, time of arrival at river berth or dock entrance. 
As they proceed up-river they can receive instructions as to the 
order of docking and if necessary can speak direct to dockmasters 
and can similarly receive direct instructions, the control switch- 
ing of the radio channels being done by the Operations Room. 

Considerable attention is being paid by the Authority to mat- 
ters of radio procedure and radio discipline. Negotiations are 
in progress with other ports in the United Kingdom, who are 
establishing a comparable service, to endeavour to standardise 
a simple yet efficient radio communication drill for the benefit 
of the ship-master who uses a number of ports in the U.K. The 
radio channels have also been chosen so that as far as possible 
comparable information is provided on the same channels at all 
ports in the United Kingdom which operate a service of this 
nature. 

The success of this new service will depend upon the extent 
to which shipowners install the requisite frequency modulated 
radio telephony in their ships. 


vinyl mastic over vinyl paint. For underwater protection, the 
method of cathodic protection with magnesium anodes is still 
preferred. 

Tanks storing crude oil are liable to severe corrosion, and an 
attempt has been made to overcome this by the injection of 
anhydrous ammonia into the vapour space of the tanks. This, 
however, did not reduce the corrosion rate unless the steel was 
free from iron sulphide corrosion products. In these circum- 
stances protection was afforded for about six months, but then, 
in the presence of hydrogen sulphide, the corrosion rate reverted 
to the normal value. 


Flame Plating 


A new technique is flame plating, which is a method of 
applying a hard, dense, wear-resistant coating to the surfaces 
of metals. A specially designed gun is loaded with prescribed 
quantities of metallic powder, acetylene and oxygen. The pow- 
der remains suspended in the explosive gas mixture until a spark 
ignites the mixture, producing heat and pressure waves, which 
set up a detonation wave. When this wave, which causes a rapid 
rise in pressure, leaves the barrel, the gases in the barrel rush 
out and the metallic particles, now partly molten, are hurled at 
high velocity at the piece to be coated. Although the gases reach 
a very high temperature, the piece is not overheated because of 
the rapid dissipation of the heat waves as they leave the gun 
barrel. The powders currently used are a mixture of tungsten 
carbide and another of aluminium oxide. Work is continuing on 
specific applications of the process and also on the development 
of new coatings with broad fields of application. The object of 
the plating is not to give greater resistance to corrosion or re- 
duce oxidation, but to give hardness and wear-resistance. 


Carbo-Nitriding 


For providing a greater hardness on the surface of metals, 
formerly achieved by means of case-hardening or nitriding pro- 
cesses, a new development is carbo-nitriding. This is a process 
in which a ferrous alloy is heated in an atmosphere of such a 
character that it simultaneously absorbs both carbon and nitro- 
gen, after which it is cooled at a rate giving the required proper- 
ties. The absorption of nitrogen lowers the temperature at 
which important microstructural changes take place, slows down 
the rate at which these changes occur, and at low temperatures 
forms complicated iron nitrides. In these respects nitrogen acts 
in a manner typical of carbon in ordinary case-hardening. 

In the combat against marine corrosion, the austenitic 
chromium-nickel 18-8 stainless steels have been found in many 
instances much too expensive, while since the extensive rearma- 
ment programme began, their heavy consumption of nickel has 
been a further handicap, since this is a strategic metal in re- 
latively short supply. Research into the production of austeni- 
tic stainless steels in which at least half the nickel would be 
replaced by manganese has been going on for many years, but 
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until recent times it was only the countries short of nickel, such 
as Russia and Germany, that paid them serious attention. Now, 
however, a range of new high manganese, low nickel stainless 
steels has been put on the market. Their production in the 
United Kingdom is only in test quantities at the moment, but in 
the United States their commercial employment has increased 
by ten times in two years. There are two main types, one con- 
taining chromium 17 per cent., nickel 4 per cent., manganese 6 
per cent.; and the other, chromium 18 per cent., nickel 5 per 
cent., manganese 8 per cent. 


Cathodic Protection 


Reference has already been made to cathodic protection. 
Three large piers consisting of H-piles driven into rock have 
been safeguarded in this way. The impressed current systems 
were included in the original design of the structures. Provision 
was made for an alarm system to operate if the current in any 
circuit dropped below 50 amps. 

Magnesium anodes placed inside a 10,000 barrel steel tank 
used since 1931 for temporary storage of crude oil, and the 
anodes covered with water, prevented internal corrosion of the 
tank bottom and lower sides, from which it had previously 
suffered severely. A coal tar coating and steam coils had not 
cured the corrosion, though they had retarded it. 

Cathodic protection of submerged piles, driven into marsh or 
other difficult land for foundations of piers, etc., is being 
effected elsewhere by selenium rectifiers, manufactured by a 
British firm. 

Pile driving is being controlled by a portable steamer of 125 
h.p. One control provides fully modulating control from low 
fire to high fire for all demands. The steamer delivers 4,300 
Ib. of dry steam per hour, from cold start in 30 minutes. This 
dry steam is said to be the best source of power for pile driving. 
It gives full and double acting hammers full rating in maximum 
number of blows through the pile driving cycle. The equip- 
ment can also be used to provide steam for heating asphalt, 
winter thawing, cleaning plant, or for heating buildings. 

Ordinary austenitic stainless steel continues to be employed 
in docks and harbours, where the corrosion of marine atmos- 
pheres is a heavy burden. The principal employments are for 
roofing, the use of which is on the increase; for gutters and 
downspouts of warehouses; for storm and screen doors and 
window screens; and for door-knob and lock assemblies, as well 
as nails, screws and other fasteners. It is an exceptionally good 
investment. 

Air Drying 

In recent years, the damaging effects of moisture and humidity 
have become increasingly apparent to docks and harbours. Ex- 
cessive moisture causes condensation, with accompanying 
corrosion; mould formation; and peeled paint. Products de- 
teriorate in storage. Employee discomfort is increased. In the 
last few years the problem has been solved in many instances by 
means of a control system drying air with the aid of a liquid 
chemical. The damp air passes through a contacting chamber, 
in which a lithium chloride spray absorbs the desired amount of 
moisture, as well as 97 per cent. of the air-borne bacteria. Mois- 
ture content of the air leaving the unit is governed by the tem- 
perature and concentration of the absorbent solution. The unit 
employs only two electric motors, a pump and a fan. Where the 
metallurgist comes in is in providing for the tubing an alloy 
known as cupro-nickel with segmented fins of solid nickel. The 
cupro-nickel withstands the corrosive steam and the nickel fins 
prevent galvanic action between the two metals, as well as pro- 
viding good heat transfer properties. Shipowners have already 
used this system to dry up condensed moisture in tanker holds 
and keep them dry during the voyage. 


Ultrasonic Welding 


Another novel process is ultrasonic welding, one of the most 
significant advances in the application of ultrasonic energy at 
higher power levels. It has made possible the production of 
sound joints in metals and geometries which are difficult or im- 
possible to achieve by other methods. The weld is made by 
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holding the two pieces of metal to be welded with a foi e of be. 
tween 10 and 350 Ib., and simultaneously subjecting he two 
pieces to ultrasonic vibration. The process lends itseli particy. 
larly to the welding of thin strip and fine wire. All m «als ap 
weldable by the process, though the very soft metals | - alloys 
are sometimes a little more difficult to weld than the  ‘ronger 

The advantages of the process include no need for pecially 


careful surface preparation; little deformation; lower ipplied 
static compressive loads. This process and also ultrasoni: solder. 
ing and brazing are still in the development stage. 


Foamed Aluminium 


Foamed aluminium may replace wood in some consiruction 
applications if research work in an industrial laborator; proves 
successful. The material, slightly heavier than balsa wood, can 
be sawn, nailed, screwed, cemented or bolted. The product 
could potentially be made as cheaply as timber, it is claimed, 
and eventually might be used instead of it in some applications 
because of its resistance to corrosion and fire. Development js 
still in an early stage, and many problems remain to be over. 
come. 

A method of discovering how tightly organic coatings adhere 
to metallic surfaces has been worked out by a British firm. A 
sample of the coating is painted on to a thin steel disc. This is 
fired much like a bullet at a specially designed steel target. The 
target has a hole at the place where the coated part of the disc 
hits it. Thus, the steel disc is stopped abruptly by the target 
while the coating continues on through the hole. The ability of 
the coating to stick to the disc is related to the speed of the 
disc before it hits the target. 

A range of rigid-frame steel buildings, suitable for warehouses, 
stores or other buildings, can be obtained in any of three stan- 
dard widths—40, 50 or 60-ft.—or in multiple units. They can 
be built in any length in multiples of 20-ft. The straight side- 
wall buildings consist of a tapered frame, roof structurals and 
roof panels. They are designed to give an unobstructed interior 
and have structural strengths to meet wind and snow load re- 
quirements. Accessories can be obtained. 

Nodular iron is being used for the grates and frames of the 
drainage systems of many docks and harbours. This material has 
been chosen to ensure long life and low maintenance costs, by 
resisting breakage under shock, such as is caused when heavy 
vehicles pass over the grates and frames, and by giving good 
resistance to corrosion in atmospheric conditions. In one project 
alone, some 5,000 grates and frames of nodular iron have been 
used. The material is employed in the annealed condition. 








Radar System for Hamburg Harbour 


The Hamburg Harbour Commission is to equip Hamburg Har- 
bour and the adjacent stretch of the River Elbe with four land- 
based radar stations. The contract has been awarded to Tele- 
funken GMBH in collaboration with Decca Radar Limited of 
London. 

The radar equipment to be provided is of the same type as that 
recently installed at the Port of Southampton. Similar installa- 
tions are also being fitted at the Port of Liverpool and at Khandla 
in India. 

With the aid of a radar link system to be supplied later, Ham- 
burg Harbour will have the entire estuary and harbour region 
under observation from its central pilot station, which will be 
situated at Waltershof. Radar pictures will be presented from 
the following carefully selected stations: Altona Fishing port, 
Ness-Sand, Krusenbusch and Hohe Schaar, thus providing in 
one room a complete overall view of the harbour, which will be 
interpreted by operators with a precise knowledge of the locality. 
The masters and pilots of incoming and outgoing ships will re- 
ceive information and advice by radio, independently of their 
own ships’ equipments. They will be warned of the general 
traffic condition within the channel, of the berthing position 
and of any miscellaneous dangers which might otherwise be 
unrecognised. The range of the equipment covers the entire area 
of navigation, including all remoter parts of the harbour. 
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N spite of the fact that Dieppe, due 
mainly to its geographical position, has 
been an important fishing port for cen- 
1Ction turies, the special installations and 
roves MP j.cilities it possessed before the Second 
1, can [i World War were found to be inadequate 
oduct for its needs. Those parts of the port used 
imed, J jy the fishing fleets—the southern end of 
ations [& the outer port, the small old Fish Dock and 
nt is the oldest dock basin of the port, the 
Over- Duquesne Dock—suffered from many de- 
fects. The water depths were hardly suffi- 
dhere [% cient and the quayside aprons were too 
1. A I narrow; the access of the Duquesne Dock, 
his is by the Pollet channel and the inner port, 


The J was too long and awkward and in addition, 


disc fF considerable inconvenience was caused by 
arget [% the trawlers and the cargo vessels both 
ty of JF using the same channel when proceeding to 
f the J the new commercial docks to the east of 
© the inner port. 
uses, J The local authorities had long been 
Stan- fF aware of the situation at the port for, as 
can [B) far back as the year 1919, plans were made 
side- JF to remedy the problems but the complexi- 


and ff ties of the situation were such that the 


erior long interval between the two wars did not 
1 re- suffice to bring them to maturity. The de- 
| ' tailed studies that were carried out, how- 
the [ ever, were not entirely useless for they gave 
has fF) asound starting point for those undertaken 
» by Be later. 

eavy — During the last war the whole of the fish- 
3ood +f) ing port was badly damaged, the quays at 
yject fF) the southern end of the outer port being 
een ff almost demolished, the old fish dock quays 


a 


|) destroyed and the dock entrance gate, giv- 
ing access to the Duquesne basin, rendered 
useless. Once again, therefore, the problem 
of the fish zone of the port necessitated 
-_ urgent consideration. 
od. Like so many of the old world ports of 
4 western Europe, the original centre of early 
a growth was about the fish market which 
)y Was usually the nearest level area for the 
hat landing of the fish from the boats. With 
Ila- the growth of industry and the natural in- 
dla ja Stase of population the buildings of the 
town gradually grew up close to the dock- 
side quays and indeed the fish zone, market 



















oe and docks at Dieppe is not only surrounded 
‘te by the buildings of the town centre but it 
os 1S also traversed from north to south by a 
ort. National trunk road (Fig. 1) carrying con- 
in siderable traffic. 

he Since satisfactory solutions had been 
7. evolved for all these problems there was no 
= heed to re-open technical enquiries, except 
a = Where cessary to meet the accelerated 
~ post-w modernisation of mechanical aids 
a and the techniques associated with new 
he ra It was generally agreed that a 
4 Oatine ‘ock was preferable to a tidal basin 


and it 
entanc 


1s further agreed that the eastern 
) the Duquesne dock from the 
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inner port should be closed and that the 
traverse wall separating the Duquesne dock 
from the old fish dock should be demo- 
lished. It was obvious that if the old Fish 
dock were replaced by a ship lock, thus 
making the new dock available at all tides, 
this would be a great advantage to the fish- 
ing fleet. There was, however, one disadvan- 
tage. At times clapotis of inconvenient 
dimensions developed at the south end of 





Modernisation of the Duquesne Dock, Dieppe 


Conversion and Deepening of Fish Dock 


the outer port and there was a risk of dam- 
age to the entrance gates. In order to avoid 
trouble from this cause it was decided that 
the outer entrance gates should be of the 
double leaf sector type on a vertical axis. 
Double leaf sector gates have proved to be 
better able to withstand mechanical wave 
shock than the ordinary V gates since all 
applied forces are transmitted through their 
points of suspension. Moreover, this type of 
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Fig. 1. Part plan of Dieppe port showing location of new fish dock and cross section 


of fish market. 
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Fig. 2. 


gate has the further advantage of accelera- 
ting the operation of locking because they 
can be opened under partial load, which 
greatly facilitates the emptying of the lock 
chamber. 

The entrance widths of the outer and 
inner gates are both 15 metres and the 
width of the locking chamber is 35 metres 
for a length of 60 metres. This represents 
an encroachment of about 40 per cent. on 
the water area of the old fish dock. The cill 
levels are shown in Fig. 2. 


Description of the Works Undertaken 


The first objective of the conversion work 
was the re-establishment of the Duquesne 
basin as a floating dock at all states of the 
tide—in contrast to the conditions existing 
where vessels were grounded in the mud at 
low tide. This necessitated: 





Fig. 5. 


(I) the construction of the outer heads 
and entrance of the new lock, with the re- 
turn walls linking up with the existing quay 
walls of the outer port; 

(II) the recovery of the old damaged gate 
to the Duquesne basin; taking advantage of 
the dry state of the dock bed between tides 
to demolish the separating wall between the 
two docks; and preparing the foundation 
work for the walls. 





| 
| LotK colune side 
—3:5Om 
Sectional plan of concrete abutments for sector gates. 
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Fig. 3. Sector Gate. Arrangement of vertical 
trusses, points of suspension and cill height. 


Details of articulation and sealing fitting at cill. 


This second stage presented little diffi- 
culty and was completed in 1951. The outer 
entrance heads of the new lock however 
represented something new in the normal 
run of maritime engineering, both in the 
conception and in the execution of the 
work. No sector gate of this type had been 
constructed in France before this date and 
there was only one other example in course 
of construction, that at St. Malo*. The mass 
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concrete abutments comprised © commoy 
apron and cill and two massive {! ink walls 
shaped and hollowed out in a < uadranty 
form, as shown in Fig. 2, to the « imensgiog; 





necessary to house the gate lea 
open position and also to provi 
watertight borders. 

Each gate leaf is constituted « 
uniform thickness (j-in. M.S. late) oj 
watertight circular panel connected to , 
framework of five horizontal trusses. These 
horizontal trusses transmit the ‘orces t 
three vertical trusses which in turn transmit 
the loads to the articulated connection; 
(Figs. 3 and 4). Normally the gates are i 
tension but can work equally well in cop. 
pression if the level of the water in the lock 
basin is lower than the outside level, 

The two hinge pins to each gate leaf are 
of robust proportions, the lower pins taking 
only the horizontal forces due to the water 


*S im the 
> Sealing, 







a Singl: 












Fig. 4. Sector Gate. Arrangement of hori- 
zontal frames, arc of gate skin and pivot. 







pressure, while the upper hinge pins take 
most of the weight of the gate (Fig. 5). 
These forces, 350 tons maximum in tension 
and 500 tons maximum in compression for 
the lower pin, are transmitted to the fixed 
parts by roller bearings. The hinge pins are 
of special design and exceptional dimen- 
sions and dre housed in strong steel casting: 
bolted to the masonry of the wall. They are 
further held by anchor ties of high tensile 
steel held in the concrete of the wall mass 
in the same manner as for pre-stressed steel 
reinforcement. 

The upper articulation is held in double 
links bored out and pinned to allow for 
eccentric play, which assures a rigorous 
vertical axis, plumb central over the lower 



















pin. The roller bearings are contained in oil- a 





filled watertight cases, the watertightness 
being attained by the use of a mercury con- 






tainer in the form of a cylindrical cap. The ‘ 
casing can be supplied with oil whilst 






totally submerged. 





An interesting feature of this type of gate F 





is the manner in which the watertightness 





of the contacting perimeters of gate leaf io F 
gate leaf, of the curved gate to the curved 
cill, and the vertical seal between each gate 7 
leaf and its corresponding abutment (side 7 






wall) is effected. 





The right hand drawing of Fig. 5 shows F 
a specially formed envelope of rubber, the 7 









*See “The Dock and Harbour Authority,” 


November, 1950, p. 227. 
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edges of wi ch are held in a frame of steel 
sections shaped closely to, and parallel to, 
the contours of the curved gate leaf. Be- 


tween the frame and the rubber envelope 
there is an air chamber similar to that of 
an automobile wheel rim. The watertight- 
ness is obtained by the admission of com- 
pressed air into the chamber, thus forcing 
the outer rubber skin into close contact 
with the opposing sealing surfaces. 

The manoeuvring of the gate leaf is 
effected by the use of a single steel cable, 
each end of which is secured at the ex- 


| tremities of the sector on the upper part 


of the leaf. The cable is wound round the 
drum of an electric capstan a sufficient 
number of turns to ensure controlled move- 
ment, the rotation of the capstan in one 


direction or the other operating the open- 


ing or shutting of the gate. The operation 
of opening the gate has been tested with a 
difference in water levels of 5-ft. but it is 
considered possible to increase this load 
without difficulty. 


Draw Bridge 

The equipment of the outer entrance of 
the lock was completed by the installation 
of a draw bridge. This bridge has a span of 


] 65-ft., which is exceptional for a bridge of 
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this type (Fig. 6). It is operated by a rack 
and pinion gear powered by the alternating 
3-phase current supply of the local public 
distribution system. 


Details of Construction 


The construction of the works was car- 
ried out in a cofferdam formed by a single 
wall of steel sheet piles. The chamber was 


| in the form of a rectangle 46 metres long 


by 21 metres wide, divided into three com- 
partments, the two outer compartments 
being 17 metres wide and that in the centre 
12 metres wide, corresponding to the flank 


walls and the entrance channel. Initially the 


Larssen V piles were ordered 20 metres 
long, but these were found to be insuffi- 
cient to reach the impermeable layer of 
chalk rock. The later piles to be driven 








Fig. 6. 


The bracings of the cofferdam were en- 
tirely of reinforced concrete held by steel 
sections welded to the sheeting. Little 
trouble was experienced with the coffer- 
dam throughout the period of construction. 
To keep the working space dry 150 to 200 
cubic metres of water were pumped out per 
hour. 

It is intended, when financial arrange- 
ments permit, to construct the lock cham- 
ber, which will extend into the area of the 
old fish dock. The side walls will be formed 
of Larssen VI steel sheet piles with double 
courses of steel ties anchored to rear panels 
of stecl sheet piles of lighter section. The 
superstructure of the walls will consist of a 
sturdy reinforced concrete capping beam 
faced with selected brickwork and a granite 
cope. The return walls of the inner gate 
abutments are to be constructed in a simi- 
lar manner. 

The bed of the lock chamber will not be 
lined; it is to be dredged only to cill level. 








Drawbridge and Sector Gates open to admit trawlers to new dock. 


The inner lock gate will be of the more 
common V type, with two leaves of 
double skin welded steel operated by 
connecting rods and provided with the cus- 
tomary trimming compartments. The fill- 
ing arrangements of the lock chamber con- 
sist of short culverts within the flank walls; 
they are provided with sluice valves acces- 
sible at low tide. 

There will be a drawbridge over the gate 
at this point to replace the heavily used 
access road to the fish market, which used 
to run over the now demolished traverse 
between the old fish dock and the original 
Duquesne dock. 

Until these works are completed the new 
Duquesne Fish Dock is being used as a 
floating dock with single entrance at high 
water only. M. Prempain, the engineer-in- 
chief of the Maritime Service (Section 2) of 
the Seine-Maritime directed the works, 
which were carried out locally by the 
engineer-in-Chief, M. Desbazielle. 





Plans for New Shipbuilding Dock at Refshaleoen. 
Copenhagen 





The new extension plans which have 
recently been announced by Messrs. 
Burmeister and Wain in Copenhagen will 
enable this firm to build ships of up to 
60—70,000 tons deadweight. These plans 
form a further stage in a long process of 
modernisation which has been carried out 
at Refshaleden since the Second World 
War. Previous improvements have in- 
cluded the building and adaption of new 
workshops and a new dry dock, which was 
first used in 1956. Considerable improve- 
ment has also been achieved in production 
conditions, particularly with regard to new 
building and repair work. 

Hitherto these developments have pre- 
vented any major renovation of the slip- 
ways. although this improvement has been 


considered desirable for some time past, as 
the crane capacity and the dimensions of 
the existing slipways are no longer able to 
meet present day requirements. 

When the new plans were being pre- 
pared, it was decided to construct a com- 
pletely new building berth outside the 
existing yard in order not to interfere with 
the working of the yard as the old slip- 
ways are expected to be fully occupied for 
the next three years. The new berth will 
be achieved by filling in an area of about 
300,000 square metres of the Sound to the 
east of Refshaleden. By reclaiming this 


land, space will also be made available for 
the erection of workshops adjacent to the 
building dock. These will be of modern 
design and layout and will facilitate pro- 


duction methods which are a complete 
departure from those traditionally in use. 
One important improvement will be that a 
large part of the work will be carried out 
in covered workshops, with a consequent 
reduction in lost time during inclement 
weather and a considerable saving in pro- 
duction costs. 

These advantages will be gained by 
constructing a special erection shop where 
large sections will be built for subsequent 
assembly in the ships in the new berth. 
There will also be a tenfold increase in the 
weight of the sections, as the new plant 
will be able to cope with sections weigh- 
ing up to 400 tons in one crane load. As 
the traditional types of slipway cranes are 
inadequate for such heavy loads, it has 
been decided to instal gantry cranes which 
will span the building berth and run on 
rails on either side. The erection shop will 
be situated in line with the berth so that 
the same cranes can run into and also serve 
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Aerial view of part of the Burmeister and Wain yard at Copenhagen. 


that department. The height of the erection 
shop will be approximately 60 metres 
(197-ft.). Light cranes will also be provided 
on either side of the building berth. 

Sub-sections for the large sections are to 
be assembled partly in the existing welding 
shops and partly in a new welding shop to 
be situated south of the main erection 
shop. The total workshop area will exceed 
25,000 square metres. 

Because of the advanced methods of 
construction employed, this berth when 
completed will have a capacity correspond- 
ing to at least two traditional building 


The white lines 
show the area to be reclaimed and the location of the erection shop and building berth. 


berths of the same size. Formally, slipways 
have generally been used for the building 
of ships, mainly because the initial cost of 
slipways is low. When building very large 
ships, however, the building berth has an 
economic advantage since the costs of 
launching are eliminated, and these increase 
considerably with the size of the ship. A 
further advantage is that building in a 
berth reduces the great stresses the ship is 
exposed to at launching; the lower and 
more horizontal position of the ship in the 
berth is also preferable for several other 
reasons. 
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The building berth on Refsh ‘eden vil 
be approximately 240 metres (7-. -ft,) long 
38 metres (124-ft.) broad and wh a depth 
of 9 metres (29-ft. 6-in.). If | ter found 
necessary, the berth could be ex. -nded ay 
there will also be space avail 5le for , 
second building berth with atten: ant wor. 
shops to be constructed on the «ame pie 
of land should the need arise. 

The new berth will be equipped wit 
powerful pumping machinery, in<tallatiog; 
for pneumatic tools, welding cables, oy. 
gen and acetylene plants, as well as a tan 


test pump with piping. Dredging will }: 
carried out in the area adjacent to th 
berth with a view to employing this ar 
as a repair berth when necessary. 


Apprentice School 

For a long time Messrs. Burmeister § 
Wain have considered building a schoo 
for their apprentices, where a mor 
thorough and comprehensive education 
could be provided than in the yards alone, 
Owing to the increase in the labour fore 
and the constant demand for special train. 
ing for personnel, it has now been decided 
to put this project into effect. Until r. 
cently the apprentices at Refshaleden wer 
put to work in their particular departments 
immediately upon joining the firm but 
when the school is ready which is expected 
to be some time during 1959, they will r. 
ceive a six months’ training course at the 
school before being sent to the workshops. 

Initially, the school is intended for about 
one hundred apprentices of the various 
smiths’ trades. It will be situated in ple 
sant surroundings outside the present yard 
grounds, and its workshops, equipped with 
modern toolsy will be situated on the 
ground floor while the school room, lunch 
room, etc., will be on the first floor. 





New British Standards for 
Cranes and Tractors 


Industrial Crawlers and Tractors 


Publication in 1951 of B.S. 1744 “ Tests 
for Agricultural Tractors ” gave rise to the 
need for a similar standard by means of 
which the performance and characteristics 
of industrial tractors could be determined 
and expressed. The new B.S. 2800; 1957, 
prepared under the supervision of the Road 
Engineering Industry Standards Committee, 
meets this need, and it is expected that it 
will be adopted as basic test procedure by 
the “ heavy ” tractor industry, as is the case 
with its well-tried counterpart, B.S. 1744. 

Section One of B.S. 2800 deals with tests 
for engine performance, during which horse- 
power and specific fuel consumption are 
measured over the full range of engine 
speeds. 

Section Two deals with drawbar perform- 
ance tests; carried out with the aid of a 
drawbar dynamometer, during which 
measurements of drawbar horsepower, pull 
and specific fuel consumption are made over 
the whole range of drawbar pulls. 





Section Three describes a static tilting 
test, by which it is possible to verify the 
claims of a manufacturer as to the suit- 
ability of his machine for operation on 
severe gradients. 

Section Four specifies the procedure for 
final examination and the form in which the 
test reports shall be drawn up. 


Power Driven Jib Cranes 

As with the seven existing British Stan- 
dards for cranes and excavators, the pur- 
pose of a revised publication (B.S 357: 
1958) is to indicate minimum construction 
requirements and to ensure reliability and 
safety in use. It places no restrictions on 
the general design of cranes or on the 
methods employed in their construction. 

The standard deals with travelling jib 
cranes (power-driven, rail-wheel-mounted, 
on low carriage) of the following types:— 

Non-shunting, free on rail; shunting, free 
on rail; portable type; any of the above 
type using outriggers; any of the above 
types, but with part slewing. 

“Safety in operation” is given special 
emphasis and there are clauses which 
specify requirements for guarding, brake- 


magnets, electrical protective gear and 
limit switches. 
The method of calculating forces in steel 


members in the crane structure now refers F 


to the recommendations contained in BS. 
2573 “Report on Permissible Stresses in 
Crane Structure,” and the principle of 
using a factor of safety has been discarded. 
The original method was based on the ult- 
mate tensile strength of the material, but 
now the elastic limit is the criterion. 


Detailed requirements are specified for f 


the design of the crane structure and hois- 
ting equipment, and for brakes, electric 
motors, controllers and protective gear. 
The clause on stability has been modified 
and there is now only one set of co- 
efficients. Test requirements are tabulated 
for easy reference. 

The appendices include a full list of Bri- 
tish Standards for materials and equipment 
suitable for use in manufacture, informa- 


tion regarding load capacity of gears, and 4 


definitions of crane speeds. 


Copies of both these Standards may be 
obtained from the British Standards Institu- 
tion, 2 Park Street, London, W.1. 
5/- and 10/- respectively. 
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Dipper Dredger ‘Foremost 
Venture” cutting a cooling 
water intake channel for the 
Nuclear Power Station at 
Berkeley. The Associated 
Electrical Industries Limited 
are the designers and main 
contractors for this Station, 
being built for the Central 
Electricity Authority. 
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James Contracting and Shipping Co. Ltd. are Contractors to Government and Harbour Authorities all 
over the world. They are owners of a large fleet of every kind of up-to-date Dredging Craft and are 
renowned for efficient, trouble-free service. 





Inquiries invited and estimates prepared free of charge for works in any part of the world. 


JAMES CONTRACTING AND SHIPPING CO. LTD., 


JAMES WHARF, SOUTHAMPTON. Telephone: 22436/7 Telegrams: Towing, Southampton. 
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* "Holland Cranes” is a combination 
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of the four Dutch crane-builders : 


Conrad-Stork, Figee, Gusto, Verschure 


POLLAND CRANES, 2 VERLENGDE TOLWEG, THE HAGUE 









THE 





PARTNERS 


CONRAD-STORK 





HAARLEM 


RANES AND MATERIAL HANDLING PLANT 
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Fast, reliable lifting 
equipment comes from 


HOLLAND CRANES” * 

















For material handling equipment, 
for bulk or general cargo, for heavy 
or light loads, to ensure a quick turn 
round in any port Holland Cranes 
builds just the plant suitable for the 
job. Every new delivery bears evi- 
dence of the skill and experience 
gained in the construction of four 


thousand units. 


Holland Cranes quality has proved 
itself in ports all over the world, 
under all sorts of conditions and in 
every climate from Arctic to Tropi- 
cal. The constructions which have 


femme long left the experimental stages 
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; pe 
+ = 
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37 


ensure reliable operation and long 


life expectancy. 


The welltried designs are adaptable to the standards of 
labour available. Any unit built by Holland Cranes can, 
if desired, be put to work at its destination under the 
guidance of an expert supervisor. You need not gamble 
when certainty is within easy reach. Put your problem 
to Holland Cranes and let them come up with the best 


solution for you. 








VERSCHURE 
AMSTERDAM 





FIGEE 
HAARLEM 


GUSTO 
SCHIEDAM 
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GING AT ADEN... 


8: Million Cubic Yards in 40 Months 


Little Aden Oil Port 


Port Extension tor 
Aden Port Trust 


Consulting Engineers: 
Sir Bruce White, 
Wolfe Barry & Partners 


for the British Petroleum 


Company Ltd. 


Consulting \Engineers : 


Messrs. Rendel, Palmer & Tritton 


Two major contracts were recently 
completed by this Company at Aden in 
collaboration with another well-known firm 
during the period January 1953 to May 1956 
when a total of 8,500,000 cubic yards of 


material was dredged and pumped ashore. 























Tue Drevaince Constauction @ 1” 


R. DOUGLAS CLARK — Managing Director 
On Admiralty, Crown Agents, War Office, Air Ministry, Ministry of Works and 
British Transport Commission Lists. 


9, NEW CONDUIT STREET - KING’S LYNN ~- NORFOLK 


TELEPHONE : KING’S LYNN 3434 & 5 TELEGRAMS : DEDECO, LYNN 





Diagrams illustrate a 
typical method of fitting 
Andre bonded type units 
to a jetty. 

FIG. | 

Free position. 
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Contractors to: The Admiralty, British Transport 

Commission, Central Electricity Authority, Gas 

Board Undertakings, National Coal Board, 
Steelworks and Industrial concerns. 


Photo by courtesy of Colvilles Ltd. (Ravenscraig Works). 


GRANT, LYON & CO. LTD. 


Head Office: Scotter Road, Scunthorpe, Lincs. 
Phones: Scunthorpe 2308/9 London Croydon 4605 Manchester Irlam 2837 Cardiff 21683 
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CARRIES WEIGHT 
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rcle-slewing, One man operaced 


Power Unit—ford diese! 45 he p. at 1890 r.p.m 
~—Variable voltage, special design, shunt wound, commutating 
‘med 


' design, series wound, commutating pole 
* tropically insulated 


« Derrick and Slew 
* 4 wheels 
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MODEL 51210¢ 
AENEAS 
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Specialised 
/} 


Twin Screw 

Buoy Lifting 

& Despatch 

Vessel 

‘*NADIA” 

Constructed for 

THE COMMISSIONERS FOR THE 
PORT OF CALCUTTA 


Single Screw 

Diesel-Driven 

Salvage Vessel 

*YANTLET’ 

Constructed for 

THE PORT OF LONDON 
AUTHORITY 


Twin Screw 

Bow Well 

Drag Suction 

Hopper Dredger 

** BONTEBOK "’ 

Constructed for 

SOUTH AFRICAN RAILWAYS & 
HARBOURS ADMINISTRATION 


Twin Screw Tug 

**R.B. WATERSTON ” 
Constructed for 

SOUTH AFRICAN RAILWAYS & 
HARBOURS ADMINISTRATION 





WM. SIMONS & CO LTD RENFREW SCOTLAND 
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RIGHT FOR DOCKS 


A Stelcon Raft takes heavy traffic the moment it has 

been laid. This merely requires a level bed of compacted sand over the 
topsoil, so floors of Stelcon Rafts can be put down, or picked up and put else- 
where, or replaced (if this ever becomes necessary! ) in double quick time. 


These are very real advantages at a dock, where transit sheds just 

cannot be kept out of commission for more than a few days. And as to 

the working life of Stelcon Rafts—they are doubly reinforced concrete having 
the Stelcon Steel Clad wearing surface, bound in angle iron. The 

illustration shows the original Stelcon Rafts, photographed after 18 years 

in use at N.V. Quick Dispatch, Rotterdam. 


‘RAFT FLOORS 


strong - mobile - adaptable 








Please write for details of Stelcon 
Floors, including Stelcon Anchor 
Steel Plates — Stelcon Steel Clad 
and Mineral Clad Flags. 


STELCON (INDUSTRIAL FLOORS) LTD Dept. R2.- CLIFFORDS INN - LONDON : E.C.4 + Tel. CHAncery 954! 
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BRITAIN’S BEST BUOY 
SAFETY! 
STABILITY! 
SUITABILITY! 
























WITH ECONOMY 
AND EFFICIENCY 


full information from 


WILLIAM MCNEIL 


AND COMPANY LTD. 


125 WEST REGENT STREET, 
GLASGOW, C.2. 


MUGS LOU OUGKS 


A distributing centre for the Midlands and East Anglia 





@ Modern facilities for cargo handling E 


@ Regular cargo liner services with continental ports 


ee TR gre 


@ Road and rail access to all quays 





@ Extensive transit sheds and warehouses Fy 


@ Stevedoring and shipping services 
















Enquiries to: 


Docks Manager 






King’s Lynn Docks 
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Port of Bristol 


204 b.h.p Direct Diesel Locomotive 


One of a number of 204 B.H.P. diesel locomotives working at 






the Port of Bristol incorporating 8.L3 Gardner Engine, 
Scoop Control Fluid Coupling and S.S.S. Powerflow 
Gearbox. Weight in working order 39 tons. 








These engines are designed to give a high Tractive Effort 
at low speeds to meet the heavy and arduous 
duties encountered in dock workings. 
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HUDSWELL, CLARKE & CO. LTD 


MAKERS OF ALL TYPES OF STEAM, DIESEL, ELECTRIC & BATTERY LOCOMOTIVES 
Locomotive Engineers, Railway Foundry, Leeds 10 


PIONEERS FOR tel: 3477! (6 lines) Cables: Loco, Leeds 


London Office : 120/122 Victoria Street, S.W.|. Tel: ViCtoria 6786 
NEARLY 100 YEARS Telegrams 1 Hudclar, Sowest, London. Cables : Hudclar, London 
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‘*“BROOMWADE”’ Sump Pumps 
take any amount of rough treat- 
ment and give outstandingly 


reliable service. 


Their heart is the famed 
“BROOMWADE” multi-vane 
motor, a remarkably efficient 
performer whose only wearing 
parts are four easily renewable 


non-metallic blades. 


Type 5S can move 97 gallons 
per minute against a head of 
40 feet; whilst Type 3, designed 
for higher lifts, moves 21 gallons 
per minute against a head of 
100 feet. 





Use these pumps on your sites— 
and SAVE MONEY 


“BROOMWADE” 


AIR COMPRESSORS & PNEUMATIC TOOLS _ tanouine 


Earls Court 
7th— 17th May 


Your Best Investment See our Exhibit 


MECHANICAL 


BROOM & WADE LTD -: P.O. BOX No.7 + HIGH WYCOMBE - ENGLAND 


Telephone: High Wycombe 1630 (10 lines) Telegrams: “Broom”, High Wycombe, Telex 
SSOSAS 
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The S.S. *‘ Carl Schmedeman”’ is a new 


type of ore-carrying ship with its own built-in 











materials handling plant. The illustration 





shows just one of the many different kinds of 
conveyor that Fraser & Chalmers make, 
both for ships and shore. 


FRASER € CHALMERS fam “e] 





FRASER & CHALMERS ENGINEERING WORKS 
ERITH KENT 


F.c.53 


THE GENERAL ELECTRIC CO LTD. OF ENGLAND 
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NUMBER SEVE TEN 


1.H.C. HOLLAND NEWS ITEMS <> 


A BI-MONTHLY BULLETIN ON DEVELOPMENTS IN DREDGING 





THE SPUD 
CARRIAGE SYSTEM 





I.H.C. Holland has a spud system which 
is of special advantage when a cutter 
suction dredger is required to advance 
rapidly, that is to say when only a shallow 
cut has to be made, as for example in 
maintenance dredging, and crossing of 
the cuts would mean loss of production. 
This installation comprises two spuds of 
which the working spud is fitted in a 
carriage travelling in a well in the after 
part of the dredger, whilst the other is an 
auxiliary spud mounted in a guiding device 
on the pontoon and serves only for tem- 
porary anchorage. A spud carriage may 
travel distances up to 20 ft. and is operated 
by screwed shafts which are driven by a 
separate motor on the after deck. 

The system operates as follows: — The 
spud carriage is moved to the forward end 
of the well and the working spud lowered; 
as dredging proceeds the carriage is moved 
aft by means of the screwed shafts through 











a distance equal to the desired advance of 
the dredger per cut. This operation is 
repeated until the carriage has reached the 
after limit of its travel. Then the auxiliary 
spud is lowered to hold the vessel in po- 
sition while the working spud is raised and 
the spud carriage moved to the forward 
end of the well, when the operation is 
ready to be repeated by lowering the 
working spud and raising the auxiliary 
spud. 

The special advantage of this is that spoil 
is removed along concentric arcs, thus 


ruling out the possibility of the cuts 
crossing each other. Furthermore the ma- 
noeuvre of advancing to the next cut takes 
considerably less time than with the nor- 
mal arrangement of two spuds, fixed to the 
pontoon, resulting in a higher hourly out- 
put of the dredger. 

Depending on circumstances, such as 
angle of swing and number of cuts before 
advancing, this increase in output may 
vary from 20 to 60 per cent. 





DID YOU KNOW? 


The Third Series of I.H.C. Holland Technical 
Bulletins is now well under way. Two issues — 
one dealing with a fleet of dredgers delivered 
to Pakistan and one describing four craft built 
for Calcutta — are already available. Others 
are expected shortly; their publication will be 
announced in “Ports and Dredging”. 





For Vizagapatnam, India, I.H.C. Holland is 
now building a steam dipper dredger of ad- 
vanced design. 


* 


A 32-page booklet describing the activities of 
the I.H.C. Holland laboratories, the Mineral 
Technological Institute, at Delft, is now being 
printed. This booklet sets out some of the pro- 
blems connected with dredgers on which the 
laboratory is working, how they are being 
approached, and indicates some results. 


+ 


The twenty-second dredger built for Pakistan 
by I.H.C. Holland is working in the port of 
Chittagong. 


* 


Many craft built by I.H.C. Holland have pro- 
pulsive and other machinery made in I.H.C.’s 
own engineering works. Their programme in- 
cludes Smit-M.A.N. and Smit-Bolnes diesels, 
Foster-Wheeler and”® scotch boilers, Brouwer 
and other modern steam engines. 


1.H.C. Holland has delivered to Dutch Guyana 
a large cutter suction dredger for use in the 
bauxite fields which are being exploited by the 
Aluminium Corporation of America, Pittsburgh 
Pa.. 


* 


In eleven post-war years I.H.C. Holland yards 
have booked nearly four hundred orders on 
capital units, mostly dredgers, of which about 
seventy five percent was destined for foreign 
countries. 





D.4 
2. Verlengde Tolweg, The Hague, Holland 


Please send full list of 
descriptive literature 


To 1.H.C. HOLLAND 


Shipbuilders and engineers 
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This cable 





is our answer to CORROSION! 


In many industrial environments 
cables are subject to attack and 
damage by the corrosive conditions. 

BICC have the answer!—cables 
with extruded PVC oversheaths. 

These have been developed for use 
in oil refineries, chemical plants, laun- 
dries, distilleries and many other instal- 











lations where ordinary types of serving 
do not give sufficient protection. 


The seamless oversheath is tough, 
flexible, oil and fire resistant. It is 
highly durable and protects the cable 
permanently against acids, water, 
soluble salts and other corrosive 
agents at a cost comparable with 


that of other forms of anti-corrosion 
finish. 


BICC make PVC oversheathed 
Power Cables for every working volt- 
age. Large industrial organizations 
already using them include the B.P. 
and Shell Companies, the National 
Coal Board and I.C.I. ; 


| Wedges ay elet- ha stare! 


BRITISH INSULATED CALLENDER’S CABLES LIMITED, 21 





cables 


Bloomsbury Street, London, W.C.1 


2044 
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Built to 
handie 








MECHANICAL: 
HANDLING 
EXHIBITION 


Earls Court 





The “ Bowcombe” is being loaded with coal and will very soon 
move down the Tyne to the open sea. A Simon coal shipping 
plant is filling her at a rate of 1000 tons an hour from two ship- 
ping booms. This installation has been built for the Tyne 
Improvement Commission at Whitehill Point, North Shields. The 
extensive coal handling facilities include wagon marshalling and 
tippling as well as belt conveyors to carry the coal over the water 
and into the ship. Every operation is carefully synchronised and 
controlled. In the two years after its commissioning in December 
1954 this plant handled over two million tons of coal. Plants 
designed and built by Simon are handling a wide variety of 
materials all over the world. 


Our brochure “ Coal-shipping plant on the Tyne” contains a full 
description of this plant. Why not write for it today ? 





— 


IsiMONN 





age) Simon Handling Engineers Ltd @® 


~eighe pe STOCKPORT, ENGLAND Telephone: GATley 3621 (16 lines) Telex 66-287 Telegrams: Reform Manchester Telex 
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HOPPERDREDGER LESSE 


built by J. & K. Smit et 
Kinderdijk— Partner of 1.H.C. 
Holland. 


The installation comprises 18 cylinder 
and ram units designed for vertical 
mounting and operating in two separate 
batteries of 9—one battery for the port 
side doors, the other for the starboard. 
Each is controlled by a 3-position 
hydraulic control valve. 

Power oil is supplied by a ‘VSG’ 
power pump with automatic pressure 
control arranged so that the doors can 
be hydraulically held in the closed 
position with the vessel fully loaded, 
without the necessity of fitting mechan- 
ical cotters. This materially reduces 
loading and discharging time. 

Other systems are available with 
either horizontally or vertically designed 
cylinder and ram units. 
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Hopper D 
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VICKERS -ARMSTRONGES 


VICKERS-ARMSTRONGS (ENGINEERS) LTD - VICKERS HOUSE - BROADWAY - LONDON SW1 - Telephone ABBey 7777 
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LEVEL-LUFFING 
_.y GRANES 


Handle the 
World's Loads! 


In the World’s great ports Smith Level-Luffing 


Ap! 





















Cranes are standard equipment for cargo 
handling—for the very good reason that 
Smiths have been building cranes for more 
than 100 years and have unrivalled knowledge 


and experience of this work. 








Illustrated are two examples of Smith 
Level-Luffing Crane installations. The 
upper photograph shows part of a battery 
of Smiths at Purfleet on the River 
Thames; the lower one is of an install- 
ation at Basra, in Iraq. 





Smiths of Rodley are also known the World over 
as manufacturers of Diesel Cranes, Diesel Loco- 
motive Cranes, Lorry-mounted Cranes, Mobile 
Cranes and a wide range of Universal Excavators 
—all built to uniformly high standards of relia- 
bility, economy and efficiency. 





GRANES AND EXGAVATORS 


THOMAS SMITH & SONS (RODLEY) LTD: RODLEY: LEEDS: ENGLAND 
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The driver of a modern Diesel Locomotive has very definite 


views on what its performance should be. He expectsitto provide 





easy control and a clear view, to be able to absorb sudden strains 


and still have plenty of power in reserve. 


That’s why a Fowler Diesel Locomotive earns his full approval; 
started at the touch of a button, easy and simple to maintain, the 
Fowler Diesel Locomotive does its job with safety, efficiency and 


ease. 


JOHN FOWLER & CO. (Leeds) LTD., LEEDS, 10 





Telephone: Leeds 30731 


Products of the Marshall Organisation 
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tetrapods protect. 


Ld 

















The 16 ton tetrapods on the 
harbour jetties. Nearly 1,400 


blocks are at present in position 





: 
ENGINEERS PREFER TETRAPODS 

‘ 
because they : 
are more rehialle, are easily handled, ut coms ty 2S °/0 
I’ is hard to beat tetrapods when it comes to protecting rubble mound breakwaters. H 
Their sturdy legs interlock forming a tough armour that can be depended upon for its 4 
roughness, permeability. ‘ 
Conventional breakwaters cannot stand comparison with equally strong breakwaters using 3 


tetrapods because of the great savings in... 


the otal amount of material involved in the breakwater, 
the amount of concrele wed bhardling eapripment 





S @) t R A AY | i R = Rue Paul Verlaine Télephone 44.55:30 
GRENOBLE FRANCE 
wae 
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That can carry MAXIMUM LOAD 
of 10,000=Ib. 
with JIB HORIZONTAL 
under 8-ft. HEADROOM 


The all HYDRAULIC 


HyMax 
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FEATU RES 
POWER TELESCOPING JIB 


POWER SLEWING MECHANICAL 
HANDLING 


POWER DERRICKING EXMIBITION 

POWER STEERING = 
EXCEPTIONAL OUTREACH | 
FAST TRAVELLING SPEED e@itmndfin 








R. H. NEAL & CO. LTD., PLANT HOUSE, EALING, W.5 
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Wilson Ltd., 






DINGS 


The careful planning and construction of 


THOS. W. WARD ITD 


ALBION WORKS - SHEFFIELD 


TELEPHONE: 26311 (22 LINES) - TELEGRAMS: “FORWARD -SHEFFIELD™ 
LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND - W.C.2. 





April, 





dock sidings plays an important part in 
securing efficient operation and economy. 
Wards bring over 60 years’ experience 
to the building of sidings for all purposes. 


Photographed by permission of Albright & 
and Simon-Carves 


Ltd. 
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3\¢ Thixotropic— one coat is 
equal to 15 of ordinary paint 
3 No embrittlement at low temperature, 


no plastic flow from heat 


4EA VY DUTY ANTI-CORROSIVE 3K Prevents rust creep from damaged areas 


A PRODUCT OF Evol y] OF STAFFORD 


EVOKOTE - EVODYNE - EVO-LED 


*K SEND FOR LITERATURE (€VODE LTD. (PAINTS DIVISION) STAFFORD. Telephone: 2241 
London Office: 1 VICTORIA STREET, S.W.7. Telephone: ABBey 4622 
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the Steel Industry.... 
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From ore unloading, hot metal pouring and 
section handling to shipping the finished product, 
the Clyde-Booth range covers the field of heavy 
materials handling for the Steel Industry. 


Ore Transporters 


Manufacturers of < ‘Wy 
Steelworks Cranes 
Diesel Rail Cranes 


Dockside Cranes etc. ULYDE BOOTH 


CLYDE CRANE & BOOTH LTD. 












Incorporating: 4 . 
Joseph Booth & Bros., Clyde Crane & Engineering Co., : 
Union Crane Works, RODLEY, Leeds. MOSSEND, Lanarkshire. 3 
Telephone : Pudsey 3168 (6 lines) Telegrams : “Cranes,” Rodley Telephone : Holytown 412 (6 lines) Telegrams : “Clyde,” Motherwell i 











THE Dock AND HARBOUR AUTHORITY 


NE 
| N G 








oa" Y 


6 


London Office: 


Messrs. Michael Hope & Co. Ltd., 
Leadenhall Buildings, 


| Leadenhall Street, London, £E.C.3 
Tel: MAN 6811/2 
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... Fight in the industrial 
HEART of U.S.A. 


Every year more shippers specify “via Port 
of Philadelphia” because of its convenient 
inland location, its direct ship-rail, ship- 
truck transfer of cargo, its complete 
handling facilities, its faster “turn-around.” 
These advantages, plus many others, spell 
time-saving and money-saving. 


e No lighterage needed 


e Shorter route from 
inland cities 


e Superb rail and 
highway connections 


Modern handling and 
storage facilities 


Get the facts. Contact the Delaware River Port Authority 
Box 817, Camden 1, New Jersey, or our offices in 
Pittsburgh: The Park Building 

New York: 42 The Broadway 

Chicago, Il.: 327 S. LeSalle Street 


DELAWARE RIVER PORT 


Philade!phia ¢ Camden ¢ Trenton ¢ Chester ¢ Wilmington 








XXVili THE Dock AND HARBOUR AUTHORITY 958 









































TIMBER 


for 
a Jetty, Bridge, Dry Dock and Harbour work 
e Douglas Fir, Greenheart, Oak, Elm, Pitch Pine, Jarrah 


s Shuttering Timber and Plywood 


Celcure and Creosote Preservation 


COUNTRYWIDE STOCKS PLANTS & SERVICES 


GABRIEL WADE & ENGLISH LIMITED 


Head Office: Aldwych House, Aldwych, London, W.C.2. Telephone: HOLborn 8421 























The 112-ft. diesel tug “ ATHER- 
FIELD,” illustrated here, and her sister 
ship “CULVER” were built at our 
Woolston works for Red Funnel 
Steamers Ltd. primarily for handling 
tankers at Fawley, Southampton; they 
incorporate extensive fire - fighting 
apparatus. Many Dock and Harbour 
Authorities both in this country and 
Overseas operate tugs built by 
Thornycrofts. 

In addition to building tugs, tenders. 
patrol boats, salvage vessels and many 
types of special service craft, we also pro- 
duce propelling machinery, oil fuel 
burning equipment, boilers and castings, 
and unit or quantity welding using the 
latest techniques is undertaken. 














SHIPBUILDERS 
MARINE ENGINEERS 
SHIP REPAIRERS 
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Babcock Jevel-luffing jib cranes 
are used all over the world 
for safe, speedy handling, with 
maximum power economy and 
minimum maintenance. 


Ask for Publication No. 1524/1 
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Ie OO ee i TE a ok 
Some of the eight Babcock level-iuffing cranes handling cargo at 


Cliff Quay (Ipswich Dock Commission) 
Consulting Engineers, Sir Alexander Gibb and Partners 


ALL TYPES OF JIB CRANES - OVERHEAD TRAVELLING CRANES 

GOLIATH CRANES - TRANSPORTERS - MONORAIL CRANES - STEELWORKS 
FURNACE-CHARGERS AND LADLE CRANES - WAGON TRAVERSERS - WAGON 
TIPPLERS - ELECTRIC TELPHERS - ELECTRIC CAPSTANS - CONVEYORS, ETC. 


BABCOCK & WILCOX LTD., BABCOCK HOUSE, 209 EUSTON ROAD, LONDON, 
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* GUNITE PROCESS 


For SYSTEMATIC repairs to structures 
based on SYSTEMATIC diagnosis of defects, 
CONSULT... 


* WHITLEY MORAN 


AND COMPANY LTD. 


Specialists for 25 years in the repair of 
Engineering Structures. 


5 OLD HALL ST. LIVERPOOL 3 


Telephones: CENTRAL 7975/6 - Telegrams: ‘GUNITE’ L’POOL 3 








Made by the people who put the 
noun ‘Grab’ into the English Dictionary 





From the Priestman range 

of nearly 3000 grabs. 
Illustration shows Trojan Grab 
unloading cargo from ship’s hold. 


PRIESTMAN BROTHERS LIMITED 
HOLDERNESS ENGINEERING WORKS ° HULL * ENGLAND 









THE Dock AND HARBOUR AUTHORITY 


Flap Gate for Messrs. Brigham & 
Cowan Ltd’s new dry dock at South 
Shields being floated into position 
prior to stepping. 


flap gate for a new dry dock 
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bg Flap Gate being stepped into position. 
; This gate was designed by us, built 
in our works, launched and towed to 
site, and stepped by our specialist 
staff. 


HEAD WRIGHTSON TEESDALE LTD 


TEESDALE IRONWORKS - THORNABY-ON-TEES 
LONDON - JOHANNESBURG - TORONTO - SYDNEY + CALCUTTA 
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This picture of a 10 ton Butters Travelling Monotower erected at the 
Mercantile Dry Dock, Jarrow-on-Tyne, shows effectively the remark- 
able scope of these cranes, in height of lift and radius, and the 
freedom from obstruction. This particular crane handles 10 tons at 
90 ft. and 4 tons at 125 ft. radius. 





Photograph by courtesy of 


MESSRS. MERCANTILE DRY DOCK CO. LTD. BUTTERS BROS. & CO. LTD., 


ee Se MACLELLAN STREET, GLASGOW, S.1. 
Telephone: IBROX 1141 (6 lines) Telegrams: ‘BUTTERS. GLASGOW’”’ 
AND AT LONDON . BIRMINGHAM . NEWCASTLE 
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LEYLAND 
RUBBER FENDER BLOCKS 


During the last few years, having developed the technique of vulcanising large masses of rubber, Leyland has been 
able to manufacture rubber fender blocks up to 6 feet long by 4 feet diameter having adequate energy capacity to 
absorb the berthing forces of the largest ships afloat. 





The proper use of rubber for this purpose arises from 
joint consultation between Leyland and the Civil 
Engineers concerned with the design of any particular 
scheme, and as no two schemes are alike, the size, 
shape and energy capacity of the blocks involved must 
be precisely suited to the overall design of jetty. 

















32 inch diameter by 32 inch long fender block for Little Aden jetties. 











Fender block ready for compression test. 


Recently commissioned British Petroleum Company 
jetties using Leyland blocks designed in collaboration 
with the engineers of British Petroleum Company and 
Messrs. Rendell, Palmer & Tritton of Victoria Street, 
London, include : 


ISLE OF GRAIN, KENT, ENGLAND 
LITTLE ADEN, ADEN PROTECTORATE 








Under test at 60% Compression. 


KWINANA, FREMANTLE, AUSTRALIA ceaiidaeme 


Energy Capacity 2060 inch/tons. 


Leyland technologists are available to discuss particular applications of rubber fender blocks with Engineers 
concerned with the problem of the berthing of large ships. 


EYLAN 


THE LEYLAND & BIRMINGHAM RUBBER CO. LTD., LEYLAND, LANCASHIRE, ENGLAND 
Telegrams: RUBBER LEYLAND Telephone: LEYLAND 81434 
































THE Dock AND HARBOUR AUTHORITY Apri’. 1958 Ap! 


SPECIFIED FOR 
YET ANOTHER 
MIGHTY PROJECT! 





CONVEYOR BELTING 


























MECHANICAL ; gt : Reliable service right round the clock! That’s the 
: ps nate — eee important role this world famous Conveyor Belting is playing 
paige = 8 F* a cate edt in the construction of the new 
7-17 May REF ST. LAWRENCE SEAWAY and POWER PROJECT. 
Ls U.S. Matchless conveyor belting incorporates — MAXIMUM 
FLEXIBILITY, WIDE RANGE OF TENSILE STRENGTHS TO SUIT 
PARTICULAR DRIVES, MAXIMUM ADHESION, HIGH QUALITY 
RUBBER, ANTI-MILDEW PROCESSED DUCK. 
U.S. Matchless belting is the result of years of 
constant research, and offers the greatest resistance 
to abrasion, tearing and gouging. It is today in 
world-wide use, conveying gold quartz, iron, copper, 
bauxite, granite, limestone, sand and gravel. 


iy U. S. Rubber 


Home: The North British Rubber Company Limited. ABBey 7135 
Export: U.S. Rubber International (Great Britain) Ltd. ABBey 2053 


62/64 HORSEFERRY ROAD, LONDON, S.W.1! 





SEE OUR EXHIBIT ] 
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a Correspondents oS Thy 
mh yh Bago e Dock lnlarbour 
be addressed to the Editor :— 
ré, Authority 


K. R. Doggett, Assoc.I.C.E., and 
ra Ya)" 





must in all cases be accompanied 
by the name and address of the 
sender. 


To Advertisers 
Our circulation is world-wide and 
we have subscribers in 85 coun- 
tries. For Advertisement Rates 
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and space particulars apply to the Ka A . : A = avalos NY Estat he Bim 


Advertisement Manager. 





Subscription Rates 


PER 2s. 6d. COPY CONTENTS 
(plus 8d. wrapping and postage). 
Annual Subscription including EDITORIAL COMMENTS as a uc oe a 403 
postage :— WHARF EXTENSIONS AT DEVONPORT, TASMANIA = = nee ‘de 405 


United Kingdom and Abroad 


£1 18s. 0d. BOOK REVIEWS me Cn aan 410 
U.S.A. and Canada THE GENEVA CODE FOR SAFE ‘WORKING INTHE DOCKS .. ... .... 411 
$6,00. CORRESPONDENCE on pn on ee ee 
a A SEARCH FOR OPTIMUM CONTAINER SIZE... Owe 
ave charged double i over 6 LIVERPOOL STEAM SHIP OWNERS’ ASSOCIATION REPORT... ..._..._—416 
months old. MODERN DRY DOCKS ...... kee ee tes sae 
All subscriptions must be Prepaid. HANDLING FOR EXPORT a Fr ie at 419 
Postal Orders and Cheques should ELECTRICAL INSTALLATIONS IN LARGE DOCK AREAS * - 423 
be made payable to: “ The Dock THE THAMES NAVIGATION SERVICE ... 429 
and Harbour Authority,” 19 Har- METALLURGICAL PROGRESS IN DOCK AND HARBOUR ENGINEERING . 431 
court Street, London, W.1. MODERNISATION OF THE DUQUESNE DOCK, DIEPPE... __.. mee Seg 433 
ay PLANS FOR NEW SHIPBUILDING DOCK AT COPENHAGEN .. cc 435 


Telephone : PAD 0077 and 0078. 























Keeping things 
clear 






in Finland.... 


© Nitto ey 









This is ‘‘Pera |’’ which was recently built by Lobnitz for work in 
Finnish Waters. It is an electrically operated 4 cubic yard dipper dredge, 
of the non-propelling type. 

Lobnitz are internationally famous wherever there is a battle against 
mud and silt. Their long experience of the world’s waterways is at your 
service and the technical:staff are always available for consultation. 





















MULTI-BUCKET DREDGES SUCTION DREDGES 








‘ RAR THE NAME 

; Ny TAN Wary 4«—«DIPPER DREDGES GRAB DREDGES 

| TO REME HOPPER BARGES ROCK BREAKERS 
IN DREDGING HARBOUR CRAFT GENERALLY 






LOBNITZ & CO. LTD., RENFREW, SCOTLAND. RENfrew 2216 
LONDON OFFICE: 55/61 MOORGATE, E.C.2. MONarch 5101 
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Two major contracts were successfully completed at ADEN 
during the period January, 1953 to May, 1956, in collaboration 
with another well-known firm. 





The two contracts comprised : 
(i) The new Little Aden Oil Port for the British Petroleum Company, Ltd. 


(ii) Port Extension for the Aden Port Trust. 
A total quantity of 8,500,000 cubic yards was dredged and pumped ashore. 


The Consulting Engineers for contract (i) were Messrs. Rendel, Palmer & Tritton and for 


contract (ii) Sir Bruce White, Wolfe Barry & Partners. 


K. L. KALIS 


SONS AN D COM PANY Linire © 


STONE HOUSE, BISHOPSGATE, LONDON, E.C.2 


TELEPHONE: BISHOPSGATE 7265 (3 LINES) TELEGRAMS: “ SOUNDINGS, PHONE, LONDON ”’ 
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Bradwell Nuclear Power Station 


This illustration is an artist’s impression of the 
Bradwell Nuclear Power Station, which is to 
supply electricity to the National Grid. All hydro- 
graphic survey work in connection with this 
project was carried out by Kelvin Hughes on be- 
half of the Consulting Engineers: Messrs. Rendel, 
Palmer & Tritton, acting for the Central Elec- 
tricity Authority. 

Hydrographic surveys of every description are 
undertaken by Kelvin Hughes. Their specialist 
Surveyors, using the most modern equipment, are 
available for surveys anywhere in the world. 


SKH>) KELVIN HUGHES 


CONTRACT SURVEY SECTION 











KELVIN & HUGHES (MARINE) LIMITED - 99 FENCHURCH STREET - LONDON E.C.3 


TGA KHM84 
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WESTMINSTER DREDGING 


COMPANY LIMITED 


Summers & Sons Lid. 
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Whatever your dredging 
problems may be, 

with one of our machines 
you will finish the job ! 


.4 BUCKET DREDGERS—MODEL BV. 


The model BV is suitable for dealing with almost any kind of soil. The 
dredgings can be discharged to either side, or if required to both sides 
simultaneously through long or short chutes. 

The buckets which are of special design have a special discharge ridge 
fitted to the inside which facilitates the discharge. 


. 4 BUCKET DREDGERS WITH DISCHARGE PUMP-MODEL BP. 


A BP is also a bucket dredger, but equipped with a discharge pump. The 

pump forces the dredged mixture through floating and fixed pipe line 

to the dumping point. 

BP's are eminently suitable for jobs necessitating the dredging of widely , ie 


divergent types of soil and for spanning great distances of discharge. 60 L 7 
This type of dredger has a funnel, a grid and as far as the larger machines ‘ edger with discharge pu™P 
are concerned, a fully automatic soil cutter. ian Bucket Dredg 


Fairly low and modern superstructure. 


SUCTION DREDGERS-MODEL ZP. 


A ZP suction dredger can only be economically exploited for the dredging 
of sand. 

Sand which might otherwise not be suitable for being dredged by suction 
dredger can still be dealt with if a high-pressure force pump is installed. In 
such cases the dredger also proves less sensitive to sand with some 
admixture of clay or loam. The soil which is sucked up is also, as in the 
case of the BP models, passed through the discharge pump and forced 
through pipe line to the shore. Diesel-mechanical or electric drive. 


CUTTER-SUCTION DREDGERS-MODEL ZC. 

A ZC Cutter suction dredger is essentially the same as the ZP dredger, 
but in addition it is equipped with a cutter-installation. The shape of 
these cutters varies greatly. They consist of rotating knives, sometimes 
fitted with saw-teeth; the so-called “Crown” shape is also used. Soils 
suitable for this dredger are sand, peat and clay or mixtures. For each 
kind of soil we can construct the correctly shaped cutter. 


EVERY DREDGER 
A MASTERPIECE OF 
DUTCH CRAFTSMANSHIP 


SOLE MANUFACTURER : 


B.P. de GROOT. 


NO = SIA eae 
Cs 


Cables “LILLIPUT” 


FIRST CLASS FIRMS WHICH ARE INTERESTED IN THE REPRESENTATION OF 
OUR MACHINERY ARE INVITED TO CONTACT US 
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by SOIL MECHANICS LIMITED 
65 OLD CHURCH STREET, LONDON, S.W.3 


Telephone 


THE Dock AND HARBOUR 
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Casting Light :--- 


. in Dockyards, Sidings, 
Public Buildings etc., calls for 
powerful, controlled or soft beams 
of light. Beams that not only illuminate 
but add lustre, stature or atmosphere— 
whichever is most appropriate to the project. 
The Benjamin range of outdoor fittings 
covers all the many aspects 
of this specialised form of lighting. 
A typical example is the large 
Specular Floodlight with its long-throw, 
broad beam which is ideal for tall facades, 
large car parks, sidings etc. 
If you have an outdoor lighting problem 
write for full details of Benjamin Outdoor Fittings. 


VUUUMM|J™?”’meleb b/g 


- 
— 

VITREOUS FLOODLIGHT DUOFLUX FLOODLIGHT ENCLOSED AREA FLOODLIGHT TROUGH FLOODLIGHT 

for wide beam, short throw. Pole mounting. Long forward throw. Pole mounting. Shorter throw. for use on restricted projections. 








THE BENJAMIN ELECTRIC LIMITED - TOTTENHAM - LONDON N.17 
Phone: TOTtenham 5252 (5lines). ‘Grams: Benjalect Southtot London 


Birmingham—3 Corporation St., Birmingham 2. Tel: MIDland 5197. Leeds—49 Basinghall St., Leeds 1. Tel: Leeds 22579. ‘ . 
mee's | 
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Two Steel Products 
— unique in Civil 


Engineerin g 


“RENDHEX” 
STEEL HEXAGON 
FOUNDATION COLUMNS 


PN LOLS -Voume) 1-10) combine strength and lightness in weight with maximum load- 
bearing capacity. Each column consists of two semi-hexagonal 

> foi RS) & rolled steel sections, welded together to form an easily- 
IN BRITAIN BY transported constructional unit. Ideal for deep-water found- 
ations, ‘‘ Rendhex’’ columns 

can be adapted to a variety of 

uses in dock and harbour con- 

struction, bridge and caisson 

work, and in degetr steel 

structures. Available in three 

sizes. Full details on request. 


LARSSEN STEEL SHEET PILING 

is in world-wide demand for a variety of civil engineering 
applications. Easy to drive, watertight, and with high resis- 
tance to corrosion, it is available in a range of 

nine sections, together with all standard types 

of corner, junction and box piles. 

Detailed information in regard to 

dimensions and prop- 

erties on application. 


In addition to the two products shown here, 
South Durham manufacture: 


STEEL PLATES - STEEL RAILS & ACCESSORIES 
STEEL JOISTS & SECTIONS - BROAD FLANGE 
BEAMS - STEEL PIPES - STRUCTURAL STEEL- 
WORK - STEEL TANKS AND PRESSURE VESSELS 
ELECTRICALLY- WELDED FABRICATIONS 


SOUTH DURHAM 
STEEL AND IRON COMPANY LIMITED 


Central Sales Office: CARGO FLEET IRON WORKS, MIDDLESBROUGH, YORKS 
Telephone: Middlesbrough 2631 (14 lines) Telegrams & Cables “‘Carfleco,”’ Phone, Middlesbrough 
ALSO AT WEST HARTLEPOOL, STOCKTON-ON-TEES AND LONDON 
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HERE ARE three hoses for Oil Suction and 
Discharge service from the wide range of oil hoses 
built by Goodyear. Each hose in this range is 
made to meet the highly specialised demands of 
the oil industry. Built to suit specific operating 
conditions, these hoses, when correctly 
applied, give the greatest possible service at the 
lowest possible cost. 


It is essential to use the right hose for the job 
and as hose specialists we at Goodyear are 
always ready to assist you in making the correct 
choice. This way you get most efficient hose 
and we get another satisfied customer. 


We’ll also advise on the proper maintenance of 
the Goodyear hose once it’s installed. Write 
to us for full details of our complete hose range 
and service. 


sreclry GOOD, 





THOR SUPER S 
(smooth bore) 
Working pressure 250 p.s.i. 


Meets B.S. 1435-1953 
Type 6b. 


STYLE 204H 
(smooth bore) 


Working pressure 200 p.s.i. 
Meets B.S. 1435-1953 
Type 3b. 


STYLE MH 

(rough bore) 

Working pressure 200 p.s.i. 
Meets B.S. 1435-1953 

Type 3a. 
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THE GOODYEAR TYRE & RUBBER COMPANY (GREAT BRITAIN) LiMITED, WOLVERHAMPTON, ENGLAND 
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This new treatise combines the subjects of Brysson Cunningham’s 
textbooks Dock Engineering and Harbour Engineering. Mr H. F. 
Cornick — a colleague of Dr Cunningham in earlier years — has 
selected and rearranged what is of permanent value in those 
works, and to bring the treatment up to date he has added 
more than four times as much new material, accumula*ed from 
a lifetime’s experience of dock and harbour undertakings, or 
abstracted from the professional literature of the leading 
maritime nations. The wide scope will be appreciated from 
details of the four volumes and it is true to say that no other 
single work provides so full a coverage of this subject. 


The main feature of the treatise—and one especially promin- 
ent in the first volume—is, of course, the descriptions of 
existing (and of a few earlier) installations. These descriptions 
are very numerous and are supplemen.ed by diagrams, carefully 
selected and prepared— many being newly drawn—and by 
photographs. At the same time, balance has been maintained 
between theory and the corresponding techniques and methods 
—an approach which will commend itself. 


The complete work includes about 1100 illustrations — many 
consisting of full pages or folders, each containing a number of 
diagrams. From all points of view, this work offers what is 
probably the most comprehensive treatment of its theme that 
has ever appeared in English. 


CHARLES 
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GRIFFIN 


‘DOCK & HARBOUR ENGINEERING’ 


By HENRY F. CORNICK, M.C., M.inst.C.E. 
Foreword by W. P. Shepherd-Barron, M.C., M.Inst.C.E. 


GRIFFIN & COMPANY 


LONDON 













Vol.1 THE DESIGN OF DOCKS 


CONTENTS (MAIN SECTIONS) :— Docks: historical and adminis- 


trative — General Design and layout of docks — Dock and wharf 
walls — Entrances and locks — Graving docks, floating docks and 
slipways — Lock gates and caissons |— Index 


Demy Quarto (11°in. x 8} in.). 


332 pages, with 302 illust- 
rations, including 10 folding plans - - 


Price £5 5s. net. 


Vol.2 THE DESIGN OF HARBOURS 


In active preparation 


Vol.3 BUILDINGS & EQUIPMENT 


In active preparation 


Vol.4 DOCK AND HARBOUR 
CONSTRUCTION 


In active preparation 
Detailed prospectus on application 


LTD 42 DRURY LANE WC2 














APPOINTMENTS VACANT 


SHIPOWNERS’ NATIONAL ORGANISATION requires a male assis- 
tant to the Executive Staff, aged 21/25 years. Experience of shipping, 
port facilities and Committee work an advantage. Commencing salary 
£500/£600 (pensionable) according to age and experience. Applications, 
giving details of education and experience, should be addressed to the 
Secretary, Chamber of Shipping of the United Kingdom, 3/6, Bury 
Court, London, E.C.3. 








WANTED 


BALL AND ROLLER BEARINGS, ETC., WANTED! Also surplus goods 
—especially hand tools—of all descriptions. For Sale: METAL BOXES 
of strong and sturdy gauge and construction with handles in all sizes.— 
Ask for details, R. Pordes, 138, New Cavendish Street, London, W.1. 
MUSeum 5250. 

WILL PURCHASE: Good Secondhand Plant, prices reasonable for 
quick sale. This is a genuine offer.—Box No. 209, “ Dock and Har- 
bour Authority,” 19, Harcourt Street, London, W.1. 


FOR SALE 


35 TON ELECTRIC PORTAL WHARF CRANE. Capacity 35 tons at 
60-ft. radius. Lift 70-ft. above and 30-ft. below rail level. Gauge of 
Portal 40-ft., admitting 3 lines of standard gauge track. Equipped with 
automatic tipping cradle to carry standard 16 ton railway wagon. Elec- 
trics 400—3—50 with Ward-Leonard Generator for lifting and tipping 
sear. Built 1945. Perfect order and condition. Reed Brothers (Engi- 
neering) Ltd., Replant Works, Woolwich Industrial Estate, London, 
S.E.18. Telephone: Woolwich 7611/6. 


FOR IMMEDIATE DISPOSAL 
THE FOLLOWING NEW AND UNUSED STEEL SHEET PILING 




















300-tons Appleby Frodingham 1B in 24-ft. lengths, £49 per ton where 
lying _250-tons Appleby Frodingham No. 4 in 65-ft. lengths, £52 per ton 
where lying; 15-tons Larssen No. 3 in 10-ft. lengths, £45 per ton where 
lyin; Further details from: Vales Plant Register Limited, 14 Lower 
Grosvenor Place, London, S.W.1. Telephone: VICtoria 3501. 

FOR SALE OR CHARTER. Two Self-Propelled Diesel Hopper Craft. 
Buil: 943. About 300 cubic yards capacity each. Lying South Coast.— 


Apr’) Tamplin & Co., Ltd., 24, St. Mary Axe, London, E.C.3. 


FOR SALE OR HIRE. FORK-LIFT TRUCKS of every description, in- 
cluding 6,000 Ib. Coventry Climax Diesel, 1 ton Coventry Climax Diesel, 
4,000 Ib. Conveyancer electric, 4,000 Ib. Stacatruc and 10 cwt. Wrigley 
Electric, etc.—B.G. Plant (Sales Agency) Ltd., Watlington, Oxon, Wat- 
lington 44. 





5 TON DOCKSIDE TRAVELLING SHUNTING CRANE.—B.G. Plant 
(Sales Agency) Ltd., Watlington, Oxon. Watlington 44. 





SALE OF SURPLUS MARINE 
CONSTRUCTION and DREDGING PLANT 
1 — Pontoon Grab Dredger Mudfisher (two steam cranes), 
110’ x 39 x 12’ 


2— Pontoon Construction Float Ganeid (two steam 
cranes), 84’ x 28’ x 7’ 


3— Dumb Hopper No. 5 — self discharging, 
147' x 33’ x 15'. Hopper capacity of 800 tons: 


4— Three No. 100 ton Floats, 73 x21’ x 6’. 
All above at present working in Dublin Port 


Full details and tender forms from: 
Engineer’s Office, East Wall Road, Dublin. 
Tenders to: 
The Secretary, marked ‘Surplus Construction Plant’ 


Closing date: 23 April 1958. 


Dublin Port & Docks Offices, 
Westmoreland Street, Dublin 


J. P. Murphy, 
Secretary 
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% Write today for technical literature 


TOWER CRANES LTD., 
39 Victoria Street, London, S.W.1. 


Telephone: Abbey 6259 
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% Sturdy and reliable 
%* Low upkeep 


FORM 1050 


Gal 
LIEBHERR 


Any size of Crane supplied 
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% Lowest in cost—Highest in efficiency 
* Shortest delivery times 
% Most modern construction 


%& Unsurpassed ease and speed of operation 
—two joysticks only for all operations! 









Allen, Edgar & Co., Ltd. .. 

Andre Rubber Co., Ltd. 
“Archimedes ” Construction Company .. 
Babcock & Wilcox, Ltd. 

Bellman Hangars Ltd. 

Benjamin Electric Ltd. 

Bodewes, J. H. .. 

Booth, John, & Sons (Bolton) Ltd. in 
British Insulated Callenders’ Cables, Ltd. 
British Transport Commission 
Broom & Wade, Ltd. ee 

Butters Brothers & Co., Ltd. 
Buyers’ Guide eee 

Cementation Co., Ltd., The 
Chance-Londex, Ltd. 

Christiani & Nielsen, Ltd. 

Clyde Crane & Engineering Co. 
Crandall Dry Dock Engineers, Inc. 
Delaware River Port me 
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DRILLBOAT 
U.S. VULCAN 
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Sealed bids will be received in the office of 
Chief, Procurement Division, Panama Canal 
Co., 21 West St., New York 6, N.Y., until 
{ 10.30 a.m., EST June 27, 1958 and will at 

that time be publicly opened for the purchase 
of one drillboat, U.S. VULCAN offered for 
sale by Panama Canal Company. This ship 
was designed for underwater drilling and 
mining operations. Length 151 feet, beam 
52 feet, depth 13 feet, displacement 1,430 
long tons. Has four IR model 8XVO diesel 
engine air compressors, three drill towers, 
pneumatically operated, 94 feet high, 70,000 
pounds each. Can drill 5 inch holes to depth 
75 feet below water line. Superstructure is 
sound, finish is fair. |Last drydocked June, 
1949 it is considered seaworthy. 
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Additional information, bid forms, will be available at 


PANAMA CANAL COMPANY 
2. West Street, New York 6, N.Y. Telephone: Bowling Green 9-5380 
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GEO. TURTON PLATTS & CO. LTD. 
MEADOWHALL ROAD, SHEFFIELD 


BUFFERS 


Photograph illustrating Spring Loaded Buffers fitted to Train Ferry Dock, 
Dover. (Published by permission of the British Transport Commission.) 



































SPRING LOADED TYPES VARYING FROM 
RESISTANCE : COMPRESSION: SHOCK ABSORPTION : 
20 to 50 tons. 2 to 16 inches. 20 to 135 in/tons. 


LENGTH: 
9 to 47 inches. 





Also manufacturers of 
HYDRO-PNEUMATIC & HYDRAULIC TYPES 
UP TO 2,500 In. TONS CAPACITY. 


14-15, BUSH LANE HOUSE, CANNON ST., E.C.4 
PHONE: MANSION HOUSE 6151. 


LONDON OFFICE 





TECHNICALLY SPEAKING: - 


Aseries of advertise- 
ments showing some 
of the problems sent 
to our Technical 
Service Department 
for solution. 


A QUESTION OF VERTICAL JOINTS 


*, . . the joints in a concrete faced sloping dam were filled some 
twelve years ago with ordinary bitumen. Due to the slope and 
also subsidence, a great deal of the bitumen has run out leaving 
the joints unsealed. How can we make these joints good in an 
economical way without the necessity for major works or 
specialised equipment?” 


The existing material should be raked out to a depth of 
about 14”, any excess depth packed with hemp or glass wool 
and the joint thoroughly cleaned. When the concrete is dry, 
apply the appropriate Expandite Primer, allow it to dry and 
seal with Plastijoint bituminous putty. Easy to apply, 
Plastijoint will not slump or flow and will accommodate 
movement over a wide temperature range. 


EXPANDITE 


CHASE ROAD, LONDON, N.W.10. ELGar 4321 (10 lines) 
ASSOCIATES AND DISTRIBUTORS THROUGHOUT THE WORLD 






Expandite’s Technical Service Depart- 
ment will gladly advise you impartially 














and without obligation on any problem 

























DREDGING AND PORT 
EQUIPMENT 


& 
CONTACT : 


C.M.vanREES Wz. 


SWORN BROKER 


C378, SLIEDRECHT, HOLLAND 
WORLD-KNOWN DREDGING CENTRE 

















Design of this launch, first of its type to be used by Dublin Port and 
Docks Board, is based on our standard 26 ft. hull, incorporating 
the ‘two-way tension system’ of construction developed by us. 
The launch has the excellent sea-going qualities characteristic 
of its class, together with economy of operation. A Parsons 
Porbeagle Diesel engine is installed, developing 52 h.p. and 
giving a service speed of 15 knots at a fuel consumption of 
less than 3 gallons per hour. 
Craft constructed of marine light alloy are immune to 
attack from teredo worm, rust, wet or dry rot, and de- 
terioration due to extreme climatic conditions. The use 
of this material is therefore of special advantage in 
tropical areas. 
We have a standard range of light alloy craft, from 
26 ft., to 60 ft., for government duties, public au- 
thorities, industrial firms, ferries and for private 
use. 


Write to Dept. Pi for further particulars 


UNIVERSAL SHIPYARDS (SOLENT) LTO 


(Formerly — Universal Launches Limited) 
SARISBURY GREEN, SOUTHAMPTON, HANTS. 


Telephone : Locksheath 3272. 
_ ‘ ” AP.289 19 
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TWIN SCREW GEARED DIESEL 


TRIPLE GRAB HOPPER DREDGER | h 
““MERSEY 41” | bui t Y 


eg Pg ft. 6 —~ sh res “4 
Colt. Hopper capacity 1380 ons. ~=—FERGUSON BROTHERS 
h | 


| | 


Aii 


Aii'* 








BUILDERS OF TUGS, DREDGERS AND SPECIAL VESSELS 
FERGUSON BROTHERS 


ALL TYPES OF VESSELS UP TO 300 FEET (PORT GLASGOW) * LIMITED 
SHIPBUILDERS AND ENGINEERS 


NEWARK WORKS : PORT GLASGOW « SCOTLAND 
Tel: Port Glasgow 41251 (3 lines) Grams: “Dredger, Port Glasgow” 


























The Ideal Rail — 


This is a portion of a layout in British Standard Dock Rail, a type 
of track design which offers less incumbrance to other road users 
than any other. The switches and crossings are cast solid in austen- 
itic manganese steel, and as the rail is rolled in one piece, there are 
no loose check rails which could disturb the road surface — ideal 
where fork lift trucks, mobile cranes, etc., are required to work. 














WRITEJFOR DETAILS. 
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poecigeenegeneditonng EDGAR ALLEN & CO. LIMITED - SHEFFIELD-9 


i FOR TRACKWORK 





TELEPHONE : SHEFFIELD 41054. TELEGRAMS : ALLEN, SHEFFIELD 9 
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AUTHORITY 


JOHN BOO 
& SONS 
(BOLTON) | rp. 


Structural Steelwork fo 
Dock Warehouses, Trar 
Sheds and “ Go-Downs 


HULTON STEELWORKS LTON 
Telephone: BOLTON 1195 
LONDON ; 26 Victoria Stree 
WESTMINSTER, S.W.1. 
Telephone: ABBEY 7162 











Single Chain Ring Discharge Grab of the Multi-blade type, fitted 
with patented Flexible Connections, suitable for Steel Scrap, etc. 


JOSEPH WESTWOOD & CO. LTD. 


Contractors to H.M. Government Departments. Crown Agents om - Colonies. 
British Railways (British Transport Commission) etc. 

Bridge and Constructional Engineers, Manufacturers of Pressed Stee! Troughing 
and Sheet Metal Equipment. Steel Stock Holders. 


NAPIER YARD, MILLWALL, LONDON, E.14_ Tel: EASt 1043 


WEST WOODs 








et 
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CRANDALL 


Dry Dock Engineers, Ine. 


238 Main Street 
Cambridge 42, Massachusetts 
U.S.A. 


RAILWAY DRY DOCKS Structural Design 
FLOATING DRY DOCKS Supervision 
BASIN DRY DOCKS Underwater Examination 
PIERS Cost Estimates 
RETAINING WALLS 


PORT FACILITIES 


Appraisals 


Surveys & Reports 


Cable Address: ‘‘CRADOC, Boston ” 


PROGRESS... 


The result of never being satisfied 




















Holland - Ideal 
Winches 





J. H. Bodewes—Nieuwerkerk a/d Yssel—Holland 
Kortenoord 60 











pentane OF ALL TYPES & SIZES 


ELECTRIC JIB CRANES 
LEVEL LUFFING (WEDDELLS PAT.) 


i LARGE ELECTRIC COALING CRANES 
; WITH PATENT AUTOMATIC LIFTING 
CRADLE FOR HANDLING WAGONS 











Ag 


ELECTRIC OVERHEADS OF 
ADVANCED ) CONSTRUCTION 


STEAM | LOCO | _ CRANES 
CAPSTANS, WINCHES ETC. 


4’ " 
m= OC 4 
‘in 


= 
Le 
ee 





. we - 
¥ 


2 
MZ 
= 
. 
ae 





SZ 
oe 


The Illustration shows a 32-Ton Steam Coaling 


Crane. Ref. 2628. 
GEORGE RUSSELL & CO. LTD. 
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A jammed dock gate — a big under- 
water cutting job — a new outfall 

— you'll need a first-class diving 
team on the spot at once. Send for 
Universz1 Divers. Universal have 
had experience in every field of 
submarine work under all conditions. 
Universal specialise in underwater 
surveys, frequently using ““Frogman” 
equipment for speed and cheap air 
transport to overseas contracts. 


1 [PA complete 
rp. E diving 
service 
: oe «ae eady 
” T day-and- 


The Universal service operates day- 
and-night, too! At each of our three 
offices, divers are available on 24-hour 
stand-to. Next time you need a 
diver in a hurry . .. send for Universal ! 





SURVEYS 


DEMOLITION CONSTRUCTION MAINTENANCE 


UNIVERSAL DIVERS 


Underwater Surveyors. 
Contractors & Engineers 











‘ ” LIMITED 

' to Consulting & Civil 

) Engineers, and County 40 NORTH JOHN ST., LIVERPOOL 2 
+ and Local Authorities. Telephone: CENtral 4226 


i : : 
: On Admiralty Lists. Also at Newcastle and Weymouth 


| Shipping to and from the UNITED STATES? 










Route cargoes through the uncongested 


Ports of 
Virginia 


NATURAL GATEWAY TO THE UNITED STATES’ BIGGEST INDUSTRIAL AND AGRICULTURAL MARKET 


A Ali He Dinca wither: ltl PD ap hts 






























|| HAMPTON ROADS PORTS: RIVER PORTS: 

— “Te UNITED stares: Ports Newport News Alexandria 
3 NGGEST INDUSTRIAL “3 , Norfolk Hopewell 

S FH AND AGRICULTURAL vogiate Portsmouth Richmond 
i South Norfolk 








MIDWAY THE UNITED STATES ATLANTIC COAST 


wee ee 


Virginia State 
Ports Authority 
254 Granby Street, Norfolk 10, Virginia 
VIRGINIA STATE PORTS AUTHORITY 
Virginio House 140 Ave. Franklin Roosevelt 


Brussels, Belgium Phone 48.05.51 
Cable and Telegram: VASTPORTS, Brussels 






European Address: 
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SAFE EXCAVATION 
WITHOUT TIMBERING 
.o Te CEMENTATION 












Aberystwyth Borough 
Council wished to ex- 
cavate a sewer trench 
through a very narrow 
street and within a few 


feet of houses on each 





side. 






Excavation by normal 
methods was impract- 
icable with extreme 
hazard to stability of 
adjacent structures. 
Cementation enabled 
the work to be com- 
pleted safely, permit- 
ting, as can be seen 
from the photographs, 
vertical trenching with- 
out support. 





The Cementation Co., Ltd., has the experience, 






the facilities and the resources to carry out 





foundation treatment on almost any scale, in any 





part of the world. 







0 


ITED 












Works & Offices : BentleyS Works, Doncaster 
Tel: 54175 & 54136 







20 Albert Embankment, London, S.E.11 
Tel: RELiance 7654 


Head Office: 
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AIR COMPRESSORS. 
ATLAS COPCO (GREAT BE EAIN)» LTD., Beres- 
ford Avenue, Wembley, Middlese 
BROOM & WADE, LTD., High Wycombe, Bucks. 


AUTOMATIC WEIGHERS. 
SIMON HANDLING ENGINEERS, LTD., Cheadle 
Heath, Stockport. 

BEACONS & BUOYS. 
CHANCE-LONDEX, LTD., 10, Rose and_ Crown 
Yard, King Street, St. James, London, S.W.1. 
McNEIL, WILLIAM & CO., LTD., 125, West 
Regent Street, Glasgow. 


BOILERS. 
oa ace & WILCOX, LTD., Babcock House, 
209, Euston Road, London, N.W.1. 
SPENCER NOPWOOD LTD., Forth Bank Works, 
Newcastle-upon-Tyne 


BORED PILES. 
SOIL MECHANICS, LTD., 65, Old Church Street, 
London, S.W.3. 


BRIDGEBUILDERS & a ae 
ARROL, SIR WM. & CO., TD., Glasgow. 
BOOTH, JOHN & SONS (BOLTON), LTD., Hulton 
Steel Works, Bolton. 
FINDLAY, ALEX. & CO., LTD., Motherwell, 
Scotland. 


BROKERS FOR DREDGING EQUIPMENT. 
BOOGAARD, HENDRIK, Sliedrecht, Holland. 
Postbox 40. 

H. CEELEN, Goeman Borgesiusweg, 19, Slie- 
drecht, Holland. 

VERHEUL, Scheepsmakelaarskantoor, J., 104, ’s 
Gravendijkwal, Rotterdam, Hollan 

Cc. M. VAN REES, Wz., Sliedrecht, C378, Holland. 


BUFFERS FOR DOCK FENDERS. 
ANDRE RUBBER CO., LTD., Kingston By-Pass, 
Surbiton, Surrey 
GOODYEAR TY ORE AND RUBBER CO. (GREAT 
BRITAIN), LTD., Wolverhampton. 
TURTON, ‘GEO. PLATTS & CO., LTD., Meadow- 
hall Road, Sheffield 


CAISSONS. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
HEAD, —— TEESDALE, LTD., 
Thornaby-on-Tee 
VICKERS-ARMSTRONGS. LTD., Vickers House, 
Broadway, London, S.W.1. 


CAPSTANS. 

ARROL, SIR WM. & CO., LTD., Glasgow. 
BABCUCK & WILCOX, LTD., Babcock House, 
209, Euston Road, London, N N.W.1 

COWANS, SHELDON & CO., LTD., Carlisle. 


CASTINGS, IRON. 
LION FOUNDRY CO., LTD., Kirkintilioch, Nr. 
Glasgow. 


CATHODIC PROTECTION. 
THE CUMBERLAND ENGINEERING CO., LTD., 
2 & 4, Grimshaw Street, Liverpool, 20. 
F. A. HUGHES & CO., LTD, peveuve House, 
Mayfair Place, Piccadilly, London, 


CHAIN CONVEYING. 


RENOLD CHAINS, LTD., Renold House, Wythen- 
shawe, Manchester. 


CIVIL ENGINEERING CONTRACTORS. 
CHRISTIANI & NIELSEN, LTD., Romney House, 
Tufton Street, fandom. S.W.1. 

HOWARD, JOHN & CO., LTD., 13, Buckingham 


Gate, S.W.1. 
PETER LIND & CO., LTD., Romney House, 
Tufton Sect, London, S.W.1 
MEARS BROS. (CONTRACTORS), LTD., 154-158, 
LATE Road, a 

AULING & CO., iLED., 26, Victoria Street, 
Lae S.W.1. 


CONCRETE & CONCRETE MIXING PLANT. 
orig STEEL PILING CO.,. LTD., King’s 
use, Haymarket, London, S.W.1. 
CEMEN TATION CO., LTD., Bentley Works, Don- 
caster. 


CONVEYORS. 
BABCOCK & WILCOX, Re Babcock House, 
209, Euston Road, Londo 
SIMON HANDLING ENGINEERS, LTD., Cheadle 
Heath, Stock 
“_ CMELKSHAM), LTD., Melksham, 

ts 

CRANES. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
BA BCOCK & WILCOX, LTD., Babcock Hoose, 
209, Euston Road, London, N.W.1. 
BOOTH, JOSEPH £ BROS., Rodley, Leeds. 
BUTTERS _— & CO., LTD., MacLellan Street, 
Gieauew, S.1 2 
CERETTI & TANFANI ROPEWAY CO., LTD., 
Imperial House, Dominion Street, London, E.C.2. 
CLYDE CRANE & ENGINEERING CO., Mossend, 


Scotland. 
COWANS, SHELDON & CO., LTD., Carlisle. 


I.H.C. HOLLAND, Shipbuilders and Engineers, 2, 
Verlengde Tolweg, The Hague, Holland. 
HERBERT MORRIS, LTD., P.O. BOX 7, Lough- 
borough, Leics. 
RANSOMES & RAPIER, LTD., Waterside Works, 
Ipswich. 
RANSOMES, SIMS & JEFFERIES, LTD., Orwell 
Warks, Ipswich. 
RUSSELL, GEORGE & CO., LTD., Motherwell, 
Scotland. 
SMITH, THOMAS & SONS (RODLEY), LTD., 
Rodley, Leeds. 
STEEL ENGINEERING PRODUCTS, LTD., 
Crown Works, Sunderland. 
STOTHERT & PITT, LTD., Bath. 
WELLMAN, SMITH OWEN ENGINEERING COR- 
PORATION, LTD., Parnell House, Wilton Road, 
London, S.W.1. 

DIESEL ENGINES. 
CROSSLEY BROTHERS, LTp*, Openshaw, 
Manchester, 
FOWLER, JOHN & CO. (LEEDS), LTD., Leeds. 

DIVING APPARATUS. 
SIEBE, GORMAN & CO., LTD., Neptune Works, 
Davis Road, Chessington 

DOCK GATES. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
HEAD, WRIGHTSON, TEESDALE, LTD., 
Thornaby-on-Tees. 
RANSOMES & RAPIER, LTD., Waterside Works, 
Ipswich. 
VICKERS-ARMSTRONGS, LTD., Vickers House, 
Broadway, London, S.W.1. 

DOLPHINS. 
HUTTENWERKE ILSEDE-PEINE A.G., Peine, 
Western Germany. 

DREDGE PLANT. 
BOOGARD, HENDRIK, Sliedrecht, Holland. 
Postbox 40. 
H. CEELEN, Goeman Borgesiusweg 19, Slie- 
drecht, Holland. 
P. W. DILLOWAY, LTD., Southall, Middlesex. 
FERGUSON BROS. (PORT GLASGOW), LTD., 
Newark Works Port Glasgow, Scotland. 
FLEMING & FERGUSON, LTD., Phoenix Works, 
Paisley, Scotland. 
B. P. de GROOT, JR., Weesp, Holland. 
I.H.C. HOLLAND, Shipbuilders and Engineers, 2, 
Verlengde Tolweg, The Hague, Holland. 
LOBNITZ & CO., LTD., Renfrew, Scotiand. 
PRIESTMAN BROS., LTD., Holderness Engineer- 
ing Works, Hull. 
C. M. VAN REES, Wz., Sliedrecht, C378, Holland. 
SIMONS, WM. & CO., LTD., Renfrew, Scotland. 
R. S. STOKVIS & ZONEN N.V., Rotterdam, 
Holland. 
VERHEUL, Scheepsmakelaarskantoor, J., 104, ’s 
Gravendijkwal, Rotterdam, Holland. 

DREDGING CONTRACTORS. 
“ ARCHIMEDES ” CONSTRUCTION CO., 15, Fr. 
Roosevelt (ex Akademias) Street, Athens, Greece. 
DREDGING & CONSTRUCTION CUO., LTD., 9, 
New Conduit Street, King’s Lynn. 
HARBOUR & GENERAL WORKS, LTD.. 173, St. 
“—* House, Victoria Embankment, London, 


JAMES CONTRACTING & SHIPPING CO., LTD., 

James Wharf, Southampton. 

KALIS, K. L. SONS & 23. LTD., Stone House, 

Bishopsgate, London, E.C.2 

M. B. a tie Co., LTD., 154-158, Sydenham 

Fioad, S.E.26. 

NASH DREDGING & a 7. ol co., LTD., 

79, Bishopsgate, London, E.C 

THE BRITANNIA DREDGING a Co. LTD., 

54, Victoria Street, London, S.W.1. 

i ag CONTRACTING & DREDGING Co., 

L’D., 59a, London Wall, London, E.C.2 

WESTM INSTER DREDGING CO., LTD., 12-14, 

Dartmouth Street, Westminster, London, S$.W.1. 
DRY DOCK ENGINEERS. 

CRANDALL DRY DOCK ERaeneee. INC., 238, 

Main Street, Cambridge, Mass., U.S.A 
ELECTRICAL EQUIPMENT. 

BRITISH INSULATED ame 7k gee CABLES, 

LTD., 21, Bloomsbury Street, W.C.1 
ELEVATORS. 

SIMON HANDLING ENGINEERS, LTD., Cheadle 

Heath, Stockport. 

goacen (MELKSHAM). LTD., Melksham, 

ilts. 


EXCAVATORS. 
PRIESTMAN BROS., LTD., Holderness Engineer- 
ing Works, Hull. 
ene 2 ES & RAPIER, LTD., Waterside Works, 
pswic 
=o THOMAS & SONS (KODLEY), LTD., 


odley, Leeds 
StOTHERT & PITT, LTD., Bath. 


———, 


EXVPSNSION JOINT FILLER. 
EXPANDITE, LTD., Chase Road, Lon: 5n, Nw; 
FIRE EXTINGUISHERS. i 
FOAMITE LTD., 235, Regent Street, | don, W) 
THE PYRENE ss xt LTD., 9 Grosven 
Gardens, London, S.W. 


FIREPROOF DOORS. 


BOOTH, JOHN & SONS (BOLTUN), Ly 
riulton Steel Works, Bolton. , 
FIRE PROTECTION INSTALLATIONS 
FOAMITE LTD., 235, Regent Street, London, W 
THE PYRENE COMPANY, LTD., 9 Grosvey 
Gardens, London, S.W.1. 
GRABS. 


WM. Sos & SONS LTD., Russell Ro 
London, E.16 ; 
I.H.C. HOLLAND, Shipbuilders and E gineers 
Verlengde Tolweg, The Hague, Holland. “a 
PRIESTMAN BRUOS., LTD., Holderness Engine 
ing Works, Hull. i 
WerSTWOOD, JOSEPH & CO., LTD., Napig 
Yard, Millwall, London, E.14 7 
GRAIN HANDLING MACHINERY. 
CERETII & TANFANI ROPEWAY CO., itp 
GP fers House, Dominion Street, London, Ec) 
H.C. HOLLAND, Shipbuilders and Engineers, } 
Sosieaie Tolweg, The Hague, Holland. 
SIMON HANDLING ENGINEERS, LTD., Chea, 
Heath, Stockport. 
SPENCER (MELKSHAM), LTD., Melkshan 
Wilts. 
GUNITE SPECIALISTS. 
GUNITE CONSTRUCTION CO., LTD., Wester 
House, Hitchin, Herts. 
WHITLEY MORAN & CO., LTD., 5, Oldhay 
Street, Liverpool, 3 
HOSE. 
GOODYEAR TYRE AND RUBBER CO. (GRE? 
BuITAIN), LTD., Wolverhampton. 
(Home) THE NORTH BRITISH RUBBER (0, 
LTD., 62/64, Horseferry Road, London, S.W.1. 
(Export) US. RUBBER INTERN ATIONL 
(GREAT BRIT/ A} LTD., 62/64, Horsefery 
Road, London, V.1 . 
HYDROGRAPHICAL INSTRUMENTS. 
A. LEGE & CO., LTD., Lofting Road, London, Ni 
HYDROGRAPHIC SURVEYS. 
KELVIN & HUGHES (MARINE), LTD., 99, Fer 
charch Street, London, E.C.3. 
LAUNCHES. 
JOHN I. THORNYCROFT & CO., LTD., Woolston 
Works, Southampton. 
UNIVERSAL SHIPY ARDS (SOLENT), LTD. 
Sarisbury Greé@n, Nr. Southampton, Hants. 
LIFTS & HOISTS. 
BABCOCK & WILCOX, LTD., Babcock Hous 
209, Euston Road, London, N.W.1. 
STOTHERT & PITT, LTD., Bath. 
LIGHTING. 
THE BENJAMIN ELECTRIC LTD., Tottenhan 
London, N.17. 
LIGHTERAGE. 
WM. CORY & SON, we te 7 gat Buildings, Fen 
church Stréet, London, E.C 
LOCOMOTIVES. 
— JOHN & CO. (LEEDS), LTD., Leeds 
HUDSWELL, CLARKE & CO., LTD., Railway 
Foundry, Leeds, 10. 
MARINE LIGHTING. 
CHANCE-LONDEX, LTD., 10, Rose and _ Crown 
Yard, King Street, St. James, London, S.W.1. 
MATERIALS HANDLING EQUIPMENT. 
ARROL, SIR WM. & CO., LTD., Glasgow. 
BABCOCK & WILCOX, LED. Babcock House, 
209, Euston Road, London, N 
CERETTI & TANFANI TROPEWAY Co., LTD. 
Imperial House, Dominion Street, London, E.C.2 
FORD MOTOR CO.. LTD., _ Sales Dept. 
Tractor Ba a Dagenham, Esse 
FRASE & — oreo ENGINE ERING 
WOonker Erith, 











1.H.C. HOLLAND: “Shipbuilders and Engineers, 2 
Verlengde Tolweg,, bg Foy Holland. 
EFEs Let Ds ke Grove, London. 
MASSEY. HARRIS? PiERCUSON — LTD., 
Industrial Tractor Division, Cove 

—— SIMS & JEFFERIES, ‘Orwell Works, 


ich. : 
SIMON —e ENGINEERS, LTD., Cheadle 7 


Heath, wi 

SPENCE aR (MELKSHAM), LTD., Melksham. 

| a — a oe aed PRODUCTS, LTD. 
under! 


n Wo d. : 
STRPHENS ADAMSON MANUFACTURING. CO. @ 
152, Ridgeway Avenue, gy Illinois, U.S.A. Bi 


STOTHERT & PITT, LTD., 


Bat 3 
WINGROVE & ROGERS, LTD., "Kirkby Incustrial § 


Estate, Nr. Liverpool. 


THE YALE & TOWNE MANUFACTURING C0. 


Materials Handling Division, Dept. DH1, W ednes 
field, Staffs. ; 
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MANVERS CENTRALIZATION SCHEME : 


From the top of the newly constructed Coal preparation plant: 
a small section of the immense network of railway sidings. 


The supply and installation of these sidings and the 
adjoining trackwork for the new Coal Carboniza- 
tion and Benzole Rectification Schemes were 
entrusted to the Eagre Construction Co., Ltd., by 
the National Coal Board. Over 9,000 tons of Iron 
and Steel were used in the construction of the forty 
miles of track and 230 turnouts and Special Point 
and Crossing layouts comprising the combined 
railway Sidings. 

Eagre’s skilful planning and practical experience in 
the day-to-day working of Colliery Sidings ensured 
that this vast scheme was laid efficiently to schedule, 
and without the slightest interruption of existing 
Colliery traffic. 





WORK BEGINS AT CADEBY: 


The National Coal Board again 
entrusts the Eagre Construction 
Co. Ltd. with a similar project. 
Earthworks, Drainage, Track Lay- 
ing and ancillary works for thirteen 
miles of Sidings are now in progress 
at Cadeby Main. 


ge" for a complete Track Service 


In addition to its activities in the Nation’s 
Coalfields, the Eagre Construction Co. Ltd. has SURVEY 





Photograph by courtesy of National Coal Board 


worked continuously during the past ten years DESIGN 
for British Railways, the Gas Board, the United 
Steel Companies, and has carried out large SUPPLY 


Power Station Projects for the Central Elec- 
tricity Authority. 


Whatever the magnitude of your siding requirements, be sure to consult = KAGRE @ 
EAGRE CONSTRUCTION CO. LTD. 


East Common Lane SCUNTHORPE Lincs. Telephone: Scunthorpe 4513-7 


INSTALLATION 


Photograph by courtesy of National Coal Bcard 





SAFER... 
with 
SIEBE, GORMAN 


IN DEEP-SEA DIVING, rescue work, 
mining, quarrying, firefighting and 
similar hazardous activities every- 

where, Siebe, Gorman equipment 

is safeguarding life and health. 






Here are some typical applications ; 


SELF-CONTAINED BREATHING 
APPARATUS. Oxygen and com- 
pressed air types. 


OXYGEN RESUSCITATION 
APPARATUS for asphyxia, electric 
shock, etc. 


SMOKE HELMETS and masks of 
all patterns. 


PROTECTIVE CLOTHING of every 
description. 


Established 1819 


SIEBE.GORMAN & COL 


[EVERYTHING FOR SAFETY EVERYWHERE) 





Neptune Works « Davis Road - Chessington * Surrey 
Telegrams: Siebe, Chessington. Telephone: Elmbridge 5900 
Manchester Office: 274 DEANSGATE. Teleph D gate 6000 
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Buyers’ Guide for Dock and Harbour Authorities—omin 


OIL SEPARATORS. 
COASTGUARD SEPARATORS, LTD., Maritime 
Buildings, King Street, Newcastle-on-Tyne, 1 


VICTOR OILY WATER SEPARATORS, 130-132, 
Leadenhall Street, E.C.3. 


RADIO TELEPHONY. 
AUTOMATIC TELEPHONE & ELECTRIC CO., 
LTD., Radio and Transmission Division, Strowger 
House, Arundel Street, London, W.C.2. 
THE MARCONI TERA TeCAL MARINE 
COMMUNICATION on” TD., Marconi House, 


STEEL PORTAL BUILDINGS. 
BELLMAN HANGARS, LTD., Ho! 
Grosvenor Place, S.W.1. 

STRUCTURAL ENGINEERS. 
ARROL, SIR WM. & CO., 


House 


LTD., G z0w, 

















PAINT Strand, London, W.C BOOTH, JOHN & SONS (BOLTO ), Lp 
CAMREX PAINTS, LTD., Camrex House, Hudson RAILWAY PLANT Hulton Steel Works, Bolton. 
Road, Sunderland. “a EN EDGAR : ? : 2. FINDLAY, ALEX & CO. LTD., Mo: erwej 
EVODE LTD. (PAINTS DIVISION), Stafford. Seca © © LED. mepwit See se 
UNITED COKE & CHEMICALS CO., LTD.. 34, EAGRE CONSTRUCTION CO., Scunthorpe, Lincs. SOTRAMER, 155, Boulevard Haussm: nn, Pay; 
Collegiate Crescent, Sheffield, 10. GRANT, LYON » Les Scotter Road, Scun- VIII, France. e 
. thorpe, Lincs. 
PEST CONTROL. bh, RAILWAY & GENERAL ENGINEERING CoO., TIMBER. 
DISINFESTATION LTD., 125, Pall Mall, S.W.1. LTD., Meadov Lare, Nottingham. N. A. BRONSTEN & CO., LTD., 14, Bockinghan 
J . 7 i S t, Strand, W.C.2 : 
PILE DRIVING PLANT. DAmsoutaS & RAPIER, LTD., Waterside Works, tree ° . : 
BRITISH STEEL PILING CO. LTD. King’s pswich. GABRIEL WADE & JENGLISH LTD.. Aldwye 
“sco 4 ne ngs SUMMERSON, THOS. & SONS, LTD., Darlington. House, Aldwych, London, W.C ; 
House, Haymarket, London, S.W.1. WARD, THOS. W., LTD 1 : 
MENCK & HAMBROCK, British Agents “Ronex,’ , » W., LTD., Albion Works, Sheffield. MALLINSON & ECKERSLEY, LTD., 22. Blantyy 
22, Southern Road, London, N.2. REINFORCED CONCRETE ENGINEERS Street. Chester Road, Manchester 15. . 
PILING-STEEL SHEET. CHRISTIANI & NIELSEN, | LTD., Romney House, TRUCKS. 
APPLEBY-FRODINGHAM STEEL CO., Scun- UELOR Sect, LONCON, &. wt. I.T.D., LTD., 95/99, Ladbroke Grove, London. 
thorpe, Lincs. DREDGING & CONSTRUCTION CO., LTD., 9. RANSOMES, SIMS & JEFFERIES, LTD., Arwe| 
BRITISH STEEL PILING CO., LTD., King’s New Conduit Street, King’s Lynn. ; Works, Ipswich. 
House, Haymarket, London, S.W.1. GUNITE CONSTRUCTION CO., LTD., Western WINGROVE & ROGERS, LTD., Kirkby Industri; 
COLUMETA EXPORT CO., LTD., 19-21, Catherine House, Hitchin, Herts. Estate, Nr. Liverpool. 
Place, London, S.W.1. LIND, PETER & CO., ap. Romney House, E YALE & TOWNE MANUFACTUR 
Tufton St London, 'S.W THE ¥ ING (0, 
HUTTENWERKE ILSEDE-PEINE A.G., Peine, ufton Street, London, S. Materials Handling Division, Dept. DH1, Wednes 
Western Germany. WHITLEY MORAN & lg ‘LTD. 5, Old Hall field, Staffs. 
LORRAINE-ESCAUT, 7, Rond-Point Bugeaud, reet, Liverpool 3. — 
Paris (16eme), France. 4 — ROPEWAYS. UNDERWATER SURVEYORS. 
SOUTH DURHAM STEEL & IRON CO., LTD. as ith ee UNIVERSAL DIVERS LTD., 40, North Joh 
hoe Mat * Y one? CERETTI & TANFINI ROPEWAY CO., LTD., cath gage 5 9 
Cargo Fleet Iron Works, Middlesbrough, Yorks. Imperial House, Dominion Street, London, E.C.2. Strest, Liverpect, 2. 
PUMPING MACHINERY. SHUTTERS—ROLLER. WEIGHING MACHINES. 
BERESFORD, JAMES & SONS, LTD., Kitts BOOTH, JOHN & SONS (BOLTON), LTD., SIMON HANDLING ENGINEERS, LTD.. Cheadk 
Green, Birmingham, 33. Hulton Steel Works, Bolton. Heath, Stockport. 
FERGUSON BROS. (PORT GLASGOW), LTD. . ANS sh diiliaciie 
Newark Works, Port Glasgow, Scotland. SLIPWAY MACHINERY. WINCHES. 
Uy T “ha ~ vo - . Ty y ~ r 
GWYNNES PUMPS, LTD., Chancellor’s Road, COWANS, SHELDON & CO., LTD., Bolton. ARROL, SIR WM. & CO. LTD., Glasgow. 
Sommers. London, W.6. 
STOTHERT & PITT, LTD., Bath. SMOKE DETECTING SYSTEMS. BABCOCK & WILCOX, LTD., Babcock Hous 
VICKERS- ARMSTRONG, ,ETD., Vickers House, | THE PYRENE COMPANY, LTD. 9, Grosvenor  F@'Tingdon Street, London, E.C.4. 
Broadway, London, S.W.1. Gardens, London, S.W.1. J. H. BODEWES-Nieuwerkerk, Yssel-Holland 
Kortenoord 60 
RADAR. STEEL FLOORING. STOTHERT & PITT, LTD., Bath. 
DECCA RADAR LTD., 1—3, Brixton Road. STELCON (INDUSTRIAL FLOORS),  LTD., WOODFIELD HOIST & ASSOCIATED INDUS 
London, S.W.9. Cliffords Inn, London, E.C.4. TRIES LTD., Frindsbury Works, Rochester, Kent 
PX cme 
~~ 
iia 


250 mm LENS 
PORTLIGHT 


eee Oe 
nna 
_—_ 


For application to shore 
based beacons, harbour 
lights and other fixed 
structures. Fitted with 
4-lamp lamp changer, 
flasher and light switch. 
Coloured sectors as re- 
quired. Upto 17 sea miles 
visible range in clear 
weather. 


Mains Floated Battery Operation 


This economical system is specially recommended for use in conjunction 
with the Portlight above where A.C. mains are available. 





In the event of 


mains failure, the automatically float-charged battery supplies current for 
several days standby period. The constant potential charger used, being 


non-mechanical, is entirely free from wear and breakdown. 


Only a few 


Are you a regular reader ? 


The Dock« Harbour 








PUBLISHED MONTHLY 





A subscription to this Journal will keep 
you in touch with all port developments 


throughout the world. 


The cost is only 38/- 
and Canada $6.00) inclusive of postage. 


per annum (U.S.A. 








hours. routine inspection and maintenance required on the complete install- 


ation every six months. 


Please write for further particulars to: 


CHANCE-LONDEX LTD. 


10, Rose & Crown Yard, King Street, St. 





Write to Subscription Dept.— 
19 HARCOURT STREET, LONDON, W.1 


London, S.W.1 
TRA 2077/8 


James’s, 
Telephone: 
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DREDGIN G PLANT ine Gpavitties. 














Diesel Electric Twin Screw Centre Well Drag Suction Hopper Dredger, M.O.P. 225-C. Built for the Argentine Ministry of Public Works. 
Dimensions :—290 feet x 58 feet x 19 feet ML.D. 


PATENT CUTTER HOPPER DREDGERS, PATENT DIPPER DREOGERS. BUCKET DREDGERS, 
GOLD & TIN RECOVERY DREOGERS, FLOATING CRANES. 


Hopper Barges. Screw Steamers, Side and Stern Paddle VVheel Steamers, Tugs, etc. 


New Buckets, Links, Pins, FLEMING Be on 4 RGU SON LTD. 


Gearing. Fic. supplied for Phone: Paisley 4121. SHIPBUILDERS & ENGINEERS, PAISLEY. SCOTLAND Tei. Add. : ““Phoenie, Paisley.” 


existing Dredgers. London Agents: Messrs. NYE & MARKS Letd.. Capel House, 62, New Broad Street, E.C.2. Phone: London Wall 4846 





“Archimedes” Construction Company 


CONTRACTORS FOR MARINE, HARBOUR & GENERAL PUBLIC WORKS 
UNDERTAKE EVERY TYPE OF MARINE WORK IN THE EASTERN MEDITERRANEAN AREA 








a $B 

















Work in progress at the Port of Pireus, Greece. 


ATHENS — GREECK — 15 FR. ROOSEVELT STREET (ex Akademias) 
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FENDERS 


FOR 


Telegrams: PITCH PINE, MANCHESTER 





PILES 
PITCH PINE 


Specialists in the importation of Long Leaf Pitch Pine, with large stocks of logs 
in a great variety of sizes and lengths for immediate delivery. 


MALLINSON & ECKERSLEY LIMITED 


23 BLANTYRE STREET, CHESTER ROAD, MANCHESTER, 15 
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DECKINGS 


Telephone: DEAnsgate 5867/9 














FOR 
DREDGING 


RECLAMATION 
AND 


CIVIL ENGINEERING 
WORKS 


HARBOUR & GENERAL 
WORKS Loo. 


173. ST. STEPHEN'S HOUSE, 


VICTORIA EMBANKMENT, oy 
We 
S.W. 1 Le 








THE FOLLOWING BOOKS CAN BE OBTAINED FROM 


THE DOCK & HARBOUR AUTHORITIES’ LIBRARY 
19, Harcourt Street, London, W.1 


DOCK & HARBOUR ENGINEERING.—By H. F. Cornick, M.C., 
M.Inst.C.E. Publishers: C. Griffin & Co. Price 105/-. 

WINDS, WAVES & MARITIME STRUCTURES.—By R. R. 
Minikin. Publishers: C. Griffin & Co. Price 35/-. 

COAST EROSION & PROTECTION.—By R. R. Minikin. Publishers: 
Chapman & Hall. Price 30/-. 

DREDGING OF HARBOURS & RIVERS.—By E. C. Shankland. 
Publishers: Brown Son & Ferguson. Price 42/-. 

PORT STUDIES.—By Bryson Cunningham. Publishers: Chapman 
& Hall. Price 35/-. 

THE DESIGN, CONSTRUCTION & MAINTENANCE OF 
DOCKS, WHARVES & PIERS.—By F. M. Du Plat-Taylor. 
Publishers: Eyre & Spottiswoode. Price 105/-. 

ECHO SOUNDING AT SEA.—By H. Galway. Publishers: Sir 
Isaac Pitman. Price 35/-. 

SHEET PILING, COFFERDAMS & CAISSONS.—By Donovan H. 
Lee. Publishers: Concrete Publicatibn. Price 10/-. 

PRESTRESSED CONCRETE.—By Gustave Magnel. Publishers: 
Concrete Publication. Price 20/-. 

PORT OPERATION & ADMINISTRATION.—By A. H. J. Bown 
and Lt.-Col. C. A. Dove. Publishers: Chapman & Hall. Price 
21/-. 

PORT ECONOMICS.—By A. H. J. Bown. Publishers: “ Dock & 
Harbour Authority.” Price 16/-. 

AN INTRODUCTION TO PORT WORKING.—By A. H. J. Bown. 
Publishers: National Dock Labour Board. Price 2/6d. 

FREE PORTS & FOREIGN TRADE ZONES.—By Dr. Richard 
Thoman. Publishers: Cornell Maritime Press, U.S.A. Price 
52/6d. 
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BELLMAN 


(Ex - Air Ministry) 


SALE 


95' 0" wide x 175'0" long with adjustable width, length and height, in first class condition. 
DELIVERED AND ERECTED 
ATTRACTIVE PRICES 


BELLMAN HANGARS LTD. 


HOBART HOUSE, LONDON, S.W.I1 


FOR 


HANGARS 
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CHRISTIANI & NIELSEN 


DESIGN & CONSTRUCTION OF MARINE WORKS 














OFFICES AT: AARHUS - ANKARA - ASUNCION - BANGKOK - BELO HORIZONTE - BOGOTA - BUENOS AIRES 
CAPE TOWN - CARACAS - COPENHAGEN - DURBAN - GOTHENBURG - GUAYAQUIL - THE HAGUE 
HAMBURG - LIMA - LONDON - LOURENCO MARQUES - MEXICO CITY - MOMBASA - MONTEVIDEO 
NEW YORK - OSLO - PARIS - PERTH - PORTO ALEGRE - RANGOON - RIO DE JANEIRO - ROTTERDAM 
SALVADOR (BAHIA) - SAO PAULO - STOCKHOLM - VANCOUVER 





Harbour at Masnedo 


CHRISTIAN! & NIELSEN, LTD. 


ROMNEY HOUSE, TUFTON STREET, WESTMINSTER, LONDON, S.W.1 








Telephone : ABBey 6614/6617 Telegrams : Reconcret, Sowest 
Telex No. 2-2305 ESTABLISHED 1904 
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